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Appendix C
GWSCREEN Output Files

This appendix contains the GWSCREEN output files for the maximum concentration calculation.
GWSCREEN runs were performed using the GWRUN batch utility for version 2.4a. These files
were used as templates to generate the arsenic a.nh chromium time histories and the 100-year
isopleth maps. '



Site: ANL-01, Ditch A Element 1; Maximum Concentration

LR R YT T T T T )

M GWRUNZ . BAS *
* This program is a shell for +
* GWSCREEN to maks multiple runs *
- For GWSCREEN Version 2.4 ONLY *
* A. 8. Rood 01-11-95 *

LR R R R e R L ]
LR R R A R R R R Y
+ RUN NUMBER 1 *
LAS AR 2R Y 3
TIME OF RUN 09:58:13.8
DATE OF RUN 07/31/97
INBUT FILE NAME: GWSCREEN.PAR
OUTPUT FILE NAME: GWSCREEN.OUT

ACKNCWLEDGEMENT OF GOVERNMENT SPONSCRSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.5. Department of
Energy, Office of Environmental Restoration and Waste Maragemant,

DCE Pield Office, Idaha, Contract Humber DE-AC07-7631D035%0.

This material iy subject to a limited government license:

Copyright 1993, EGLG Idaho Inc., Idahc National Englneering Laboratory,
all rights reserved. Naither the United 5States nor the Lnited States
Department of Energy, nor any of their employees, makes yny warranty
expressed or implied, or assumes any legal liability or

responaibility for the accuracy, completeness, or usefulress of any
information, apparatus, product or process disclosed, or represents that
its use would not infringe on privataly owned rights. Sukroutines GOLDEN
QSIMP, QGAUS, and TRAPZID are Copyright (C) 1992, Humo:icél Recipes
Software. Reproduced by permission from the book, Numerfcal Reclpes,
Cambridge Univeraity Press. '

LR R Y 2 T R R R R R AR SR LI

- -
+ This output was produced by the model: +
- *
* GWSCREEN *
+ Version Control Copy, Version 2.4a >
* A semi~analytical model for the assessment *
+ of the groundwater pathway from the leaching *
* of aurficial and buried contamination and *
* release of contaminants from percolation ponds *
* 02-28-95% +
¥ Arthur 5. Rood *
+ Idahc Naticnal Engineering Laboratory *
* EGLG Tdahe Ine. *
* Subsurface and Environmental Modeling Unit +
. PO Box 1625 *
- Idaho Falls, Idaho B3415 *

Ly ey N S ]

>»>> TITLE OF PROJECT:

ARSENIC ANL-D1 A Ditch Elsment 1

5IMPSON RULE SOLUTION

JSTART = &

JMAX = 12

EP5 = 1.0000B-02

MODEL OPTIONS

IMODE: 4

KFLAG: 1 (0)CONC V5 TIME; (1)PRAK CONC AND LIMITING SOIL SONC
IMODEL:2 (1) SURF OR BURIED SQURCE; (2)POND SOURCE; {3) T@BULATED SOURCE
ITYPE:2 (0) VERT AVG; (1) NON-VERT AVG: (2) AVG FROM © TO?ZD
>>> INPUT DATA

L S R R R T S R R R R R R R AT I T

NUMBER GF RADICACTIVE PROGENY 0

LENGTH CF SOURCE PARALLEL TO OW FLOW (m) 1.52E+00
WIDTH OF SCURCE PERPENDICULAR YO GW FLOW (m) 9.10E+D1
THICKNESS OF SQURCE {(m) 6.00E-01
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.41E-01

VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE 4.79E-01



BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00

SCRPTION COEFFICIENT AT SOQURCE (ml/g) 3.C0E+00 .
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50B+00 ‘
UNSATURATED ZONE THICKNESS (m) 2.00E+01
SCORPTION COEFFICIENT IN UNSAT ZIONE {ml/g) 3.00E+CO
OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y*+-1) 0.0CE+00
IRITIAL MASS OR ACTIVITY (mg or Ci) 1.30E+06
MOLECULAR WEIGHT (g/mele) 1.0CE+02
SOLUBILITY LIMIT {mg/L) 1.00E+06
HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 1.00E+38
BULK DENSITY OF AQUIFER (g/ct**3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 3.00E+00
DISPERSIVITY X DIRECTION (m) 9,00E+00
DISPERSIVITY Y DIRECTION (m} 4.00E+00
DISPERSIVITY Z DIRECTICN (m} 4.00E-01
PORE VELOCITY (m/y) 3.EDE+D2Z
AQIIFER THICKNESS (m) 7.60E+01 .
DISTANCE TC RECEPTOR ALONG X AXIS (m) 2.50E+00
DISTANCE TO RECEPTOR ALONG Y AXIS (m) 0.00E+0Q
WELL SCREEN THICKNESS (m) 1.50E401
LIMITING COMTAMINANT GW CONCENTRATION (mg/L) 1.00E~01
MASS RELEASE RATE TO POND (mg or Ci per y) 0.00E+00
CPERATION TIME OF POND (yaars) 1.00K+02
LIQUID EFFLUENT FLOW RATE TO POND (m**3/y) 4.11E+Q2
MOISTURE CONTENT OF UNDERLYING SEDIMENTS 3.40E-01
BVAPORATICN RATE CONSTANT FROM POND (y**-1) 0.00E+00
EFFECTIVE WIDTH OF POND AT AQUIFER (m) 8.11E+01
UNITS OF CONTMMINANT mBg

INPUT DATA FILE CREATED BY: DATE / /
INPUT DATA CHECKED BY: DATE /

v

LIMITING SOIL CONCENTRATION CALOULATICN
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

L S Ry B R X S g Y o

LEACH RATE CONSTANT {(i/y) 3.4428E-02
UNSATURATED PORE VELOCITY (m/y) 6.2033E+00
DECAY CONSTANT(S) (1l/y) 0.DD0DE+QD
RETARDATION FACTOR(S) {SATURATED) 5.B000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.0232E+0C
RETARDATICN FACTOR (UNSATURATED) 1.0385E+C1
SOLUBILITY LIMITED MASS (mg} 4.0168E+11
SOLUBILITY LIMITED ACTIVITY {Cl) 0,0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 3.3513E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 4.75E-39 ng

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

LR e L S S L AL L]

INTEGRATION TIME (years) 1

BODY WEIGHT (kg) 7.000E+0%
AVERAGING TIME (days) 1.055E+04
WATER INTAKE RATE (L/d) 2. 000E+00D
EXPOSURE FREQUENCY (days/year) 1.500E+02
EXPOSURE DURATION (years) 1.C00E+00D
RADIOLOGICAL DOSE LIMIT {rem/y} 1,CC0E~0]
CARCINOGENIC RISK CRITERIA 1,C00CE-06
HAZRRD QUOTIENT 1.000E+00

»»> RESULTS OF CALCULATIONS

L L e e N T R R R R a s
MAXIMUM KON RADICLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 9.57E-03 mg/L

AVERAGE CONCENTRATION 5.57E-03 mg/L

PBAK TIME (y): 3. 45T7669E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00 °
EXECUTION TIME (3sconds) L] :

L T T Y

* RUN KUMBER 2 *

bk bet bbb bbb bbb e
TITLE: CHROMIUM
Q1 8.0820E+06
ZKDS 1.200E+00
ZKDU 1.2008+00

P



ZXDA 1.200E400
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R R A R R R A R R R R R R e

LEACH RATE CONSTANT ()3/y) 7.7845E-02
UNSATURATED PORE VELOCITY (m/y) 6.2033E+00
DECAY CONSTANT(S) {l/y} 0,.0000E+00
RETARDATION FACTOR{S) {SATURATED) 2_3B00F+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.3142E+09
RETARDATION FACTOR (UNSATURATED) 4.7570E+00
SOLUBILITY LIMITED MASS {mg) 1.7760E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZCONE (years) 1.5340E+0]

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+DO

POND SEDIMENT INVEWTORY AT END OF OPERATIONS: Z.77E-94 ug
>>> RESULTS COF CALCULATIONS

L e e R L eI T T
MAXTHUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  8.90E-02 mg/L

AVERAGE CONCENTRATION  8.90E-02 mg/L

PEAK TIME (y): " 1.579716E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00
EKECUTION TIME (seconds) &

LR A L R R T T )

* RIN NUMBER 3 +

LA R T T R Ty

TITLE: COPPER

QI 3.B70E+06
ZKDS 2.000E+01
ZKDU 2.000E+0%
ZKDA 2.000E+01

»>>> VALURS CALCULATED IN SOURCE SUBROUTINE

A R Y Y Y R e R R R AT e

LEACH RATE CONSTANT (1/y) 5.4931E-03 :
UNSATURATED PCRE VELOCITY (m/y) 6.2033E+00 P
DECAY CONSTANT(S) (1/y) 0.0000E+00 !
RETARDATION FACTOR(S) (SATURATED) 3.B100E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.6323E-01
RETARDATION FACTOR (UNSATURATED) 6.3630E+01 ;
SQLURILITY LIMITED MASS (mg) 2.5180B+12
SCLUBILITY LIMITED ACTIVITY {Ci) 0.0000£+00
TRANSIT TIME IN UNSAT ZONE (years) 2.0515E+02

FRACTION DECAYED DURING UNSAT TRANSFORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3,15E-01 ng
>>> RESULTS OF CALCULRTIONS '
AR AR S S Y Y Y 2 222222 ]
MAXTMUM NON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMIM CONCENTRATICN  2.58E£-03 mg/L

AVERRGE CONCENTRATION  2.58E-03 mg/L

PEAK TIME (y): 2.1101338+02
LIMITIRG POND EFFLUENT CONCERTRATIOR (mg/L): 0.0DDE+0D
EXECUTION TIME (aeconds} 1

Fhh kbt AR hd

* RUN NUMBER 4 *

dhkev b kbbb bbb h

TITLE: CYANIDE

KFLAG 0.0C0E+0D
Q1 5.01GE+04
ZKDS 1.73CE-03
ZKIU 1,730E-03
ZKDA 1.730E-03

>>> VALUES CALCULATED IR SOURCE SUBROUTINE ;

R R L N N e X a2 L]

LEACH RATE CONSTANT (1/y) 4.8507E-01
UNSATURATED PORE VELOCITY (m/y) 6.2032E+00
DECAY CONSTANT{S} (1/y) 0.0008E+00
RETARDATION FACTOR(S} (SATURATED) 1.0329E+00
LERCH RATE CONSTANT FROM POND SEDIMENTS 1.4455F+01
RETARDATION FACTOR {UNSATURATED) 1.0054E+00
SOLUBILITY LIMITED MASS {mg) Z.BA33E+10
SOLUBILITY LIMITED ACTIVITY {Ci) 0.COGCE+O0
TRANEIT TIME IN UMSAT ZONE (yaars} 3.2016B+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E400

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.57-213 my
»>>> RESULTS OF CALCULATIONS :




R R T S R R R R X T R R aR 2]

>>> CONCENTRATION VS TIME MGDE

TIME

{years)

CUMULATIVE
SOURCE FLUX
{mg)

CUMULATIVE
AQUIFER FLUX
(mg)

0.0000B+00
2.5000E-01
5.0000E-01
7.5000E-01
1.0000E+00
1.25008+00
1.50002+00
1.75008+00
2.0000E+00
2.2500E+00
2.5000E+0D
2.7500E+00
3.0000E+00
3.2500E+00
3.5000E+00
3.7500E+00
4.0000E+0D
4.2500B+00
4.5000E+C0
4.7500E+00
5.000DE+00
§.2500B+0D
5.5000E+00
5.7500E+00
6.0000E+0D
6.2500E+00
6.5000E+00
6.75008+00
7.0000E+00
7.2500E+00
7.5000E+00
7.7500E+00
B.0000E+00
8. 2500E+00
8. $000E+00
B.7500E+00
9. CODOE+00
9.2500E+00
9.5000E+00
2.75C0GE+Q0
1.0000E+01

0, 0000E+00
&.8750E+04
5.0064E+04
5.0059E+04
5.C100E+04
5.0100E+04
5.0100E+04
5.0100E+D4
5.01C0E+04
5.0100E+04
5.0100E+04
5.0100E+C4
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+C4
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
&.0100E+04
5.0100E+04
§.0100E+04
$.0100E+04
5.01C0E+04
5.01C0E+04
5.01C0E+04
5.01C0E+04
5.01CCE+04
5.010CE+04
5.010CE+04

0.0000E+00
0.0000E+00
0.0000E+00D
0.0000£+00
0.0000E+00
G.00D0E+DO
D.00DOE+DD
Q.CO0DE+0QO
0. COOCE+OC
0. GOOCE+OD
0. 00COE+O0
0.CCO0E+O0
0.C000E+00
5.7451K+03
§.8905E+04
5.00E8E4C4
5.0099E+04
§.0100E+04
5.C100E+04
5.0100R+04
5.C100E+04
5.0100E+04
5.0100B+C4
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.0100E+04
5.01008+0¢8
5.0100E+04
5.010Q0E+04
5.01008+04
5.01008+04
5.0100E+04
5.0100%8+04
5.01008+04
5.0100B+04
5.0100B+04
5.0100R+04
5.0100E+04
5.0100E+04

AVERAGE INTEGRATED CONCENTRATION FROM
MAXTMUM CONCENTRATION(S) mg/m**3

3.01E+00C

AQUIFER
FLUX
(mg/year)

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+0D
0.0000B+400
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+0Q
0. 0003E+00
0. 0000E+00
0. 0000E+00
6.4110E+05
1.7277E+04
4.6560E+02
1.2548E+01
3.3815E-01
9.1128E-03
2.4558E-04
6.6182E-06
1.7836E-07
4.9065E-09
1.29%38-10
3.4908E-12
9.40738-14
2.531528-15
6.8321E-17
1.8412E-18
4.9613E-20
1.3372E~21
3.6036E-23
9.7114E-25
2.6171E-26
7.0529E-28
1.9C07E~29
5.12228-31
1.3804E-32
3,72018-34
1.0025E-35
2.7017B-37

GW CONC ...
membar #1
(mglm*‘@)

0.0000E400
0.0000E400
0.0000E+00
0.0000E400
0.0000E400
0. 0000E400
0.0000E+400
0.0000E400
4. 0000E400
0.0000E400
0.0000E+00
0. 00005400
0.0000E400
3.00982+400
1.0556E400
6.3115E-02
3.5020E+03
2.0360E-04
1.2605E-D5
8.2865E-07
5.7209E-0B
4.10028-p9
3.0233E-10
2.2782E-11
1.TH6EE-12
1.34B0E-123
1.0624E-14
7.9T45E-16
6.6696E-17
1.5956E-18
4.4239E-20
1.2568E-g1
2.8925E-23
7.4891E-25
2.2171E-26
5,9750E-20
1.6102E-29
4.3394E-81
1.1694E-32
3.1515E-34
B.4931E-36

0,0000E+00 TO 1.0000E+01 YEARS =

TIME(S) OF MAXIMUM CONCENTRATIONS (years)

3.25E400

EXECUTION TIME {seccondx)

LR R T T Y Y

* RUE HUMBER

g

T Y )

TITLE: THALLIUM

KFLAG
or
ZXDS
ZKDU
ZKDA

1.000E+G0
3.B820E+0C4
1,000E+Q2
1.000E+02
1.000E+0G2

22

>>>» VALUES CALCULATED IN SOURCE SUBROUTINE

AR R T Y N 3

1.10B6E~03

LEACH RATE CONSTANT (1/y)

UNSATURATED PQRE VELOCITY (m/y)
DECAY CONSTANT(S) (l/y)
FACTOR{S} {SATURATED)

RETARDATION

LEACH RATE CONSTANT FROM POND SEDIMENTS

RETARDATICN FACTOR (UNSATURATED}
SOLUBILITY LIMITED MASS {mg)
SOLUBILITY LIMITED ACTIVITY {Ci)
TRANSIT TIME IN UNSAT ZONE {years)

FRACTION DECAYED DURING UNSAT TRANSPORT

6,2033E+00
0.0000E+00
1.9010E+D3

3.2941E~02

3.14156+02
1.2477E+13
0.C0COE+00
1.0129E+03

0.0000E+00

POND SEDIMENT INVENTORY AT END OF QPERATIONS: 3.27E+03 my

1.07E-01 mg/m**3



>>> RESULTS OF CALCULATIONS

L e R S N R R R A R LA R I
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAX IMUM CONCENTRATION 1.18E~CE mg/L

AVERAGE CONCENTRATION 1,18E-05 mg/L

PEAK TIME (y): 1.046423E403
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00
EXECUTION TIME (seconds} 1

Y R T2 2L )

* RUN NUMBER 6 *

L T Y YL R L)

TITLE: ZINC

QI 2.710E+07
ZKDS 1,600E+Q1
ZKDU 1.600E+01
ZKDA 1.600E+01

>>> VALURS CALCULATED IN SOQURCE SUBROUTINE

R R S S SRS I Y ]

LEACH RATE CONSTANT (1/y} 6,8472E-03
UNSATURATED PORE VELOCITY (m/y} 6.2033E+00
DECAY CONSTANT(S) {(l/¥y} 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 3.0500E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.0346E-01
RETARDATION FACTOR (UNSATURATED) 5.1104E+01
SOLUBILITY LIMITED MASS (mg) 2.0200E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+0Q
TRANSIT TIME IN UNSAT ZONE (years) 1.6477E+02

FRACTION DECAYED DURING UNSAT TRANSPCRT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.958-02 ﬁ;‘g
>»> RESULTS OF CALCULATIONS

R R I I R R LR R R R R e T T T R LT T TR S e
MMXIMUM NON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  2.2%E-02 mg/L

AVERMGE CONCENTRATION  2.25E-02 mg/L

PEAK TIME (y): 1.701851E+02
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.0008+00
EXECUTION TIME (seconds) 1 -

L

* RUN NUMBER 7 *

bk h ki kb h ke

TITLE: SR-90

IMODE 3. 000E+00
Z2MW 2.000E+01
NPROG 0. 000E+00
THALF 2.912E+01
Q1 5.010E-04
ZKDs 2.000E+01
KD 2.000E+01
ZKDA Z2.000B+01

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LR R T L R PRy

LEACH RMTE CONSTANT (1/y) 5.4931E-03
UNSATURATED PORE VELOCITY (m/y) 620335400
DECAY CONSTANT(S) (1/y) 2.3803E-02
RETARDATION FACTOR{S) (SATURATED) 3.8100E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.6323E-01
RETARDATION FACTOR (UNSATURATED) 6.3630E+01
SOLUBILITY LIMITED MASS (mg) 2.5180E+12
SQLUBILITY LIMITED ACTIVITY (Ci) 3.4375E+11
TRANSIT TIME IN UNSAT ZONE (years) 2.0515E+02

FRACTION DECAYED DURING UNSAT TRANSPORT 9.9243E-01

POND SEDIMERT INVENTORY AT END OF OPERATIONS: 3.7BE-12 Ci

>>> RESULTS OF CALCULATIONS

LRy Ty Y Y R T IS T AR I I L LA T

MAXIMUM RADIONUCLIDE CONCENTRATION LIMIT CALCULATION

LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = 1.00E-01 Ci/L
MAXIMUM W CONCENTRATION FOR MBR #1: 2.19E-15 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 2.19E-15 Ci/L

PEAK TIME (y): 2.1069T6E+02
LIMITING POND EFFLUENT CONCENTRATION (Ci/L)}: 0.000E+00
EXECUTION TIME (seconds} 1

L T Y T Y

* RUN NUMBER 8 *+

Tk bbbk bR bRk h

TITLE: U-238



NPROG 4.000E+00

2 2.380E+02 T,
o1 6.450E-04
2KDS €.000E+00
ZKDU 6.000E+00
2KDA 6.000E+00

KD VALUE FOR MBR 1 6. 000E+00

KD VALUE FOR MBR 2 6.000E+09
KD VALUE FOR MBR 3 1.000E+02
KD VALUE FOR MBR 4 G5_000F+00

KD VALUE FOR MBR % 1.000E+02
THALF 4.470E+09

NUMBER COF PROGENY: 4

HALF LIFE FOR MBR 1 4.4TOE+09

HALF LIFE FOR MBR 2 2.450E+05
HRLF LIFE FOR MBR 3 7.540E+D3
HALF LIFE FCR MBR 4 1.6Q0E+03
HALF LIFE FOR MBR 5 2.230E+01

OF 1.000E+0C
LF VALUE FOR MBR 1 1,000E+00
DF VALUE FOR MBR 2 1.000E+G0
DF VALUE FOR MBR 3 1.000E+CC
DF VALUE FOR MBR 4 1.DD0E+00
DF VALUE FOR MBR 5 1.000E+00
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R s T R et e R R e S X e e s R T R SRR AR 2 222}

LEACH RATE CONSTANT (1/y) 1.7842E-02
UNSATURMATED PORE VELOCITY (m/y) 6.2033E+00
DECAY CONSTANT{S) {1/y) 1.5507E-10 2.82928-06 9.1929E-05 4.3322E-04 3.1083E-02
RETARDATION FACTOR(S} (SATURATED) 1.15008402 1.15608+02 1.9010E+03 9_.6000E+01 1.9010E+03
LEACH RATE CONSTANT FROM POND SEDIMENTS 5.3022E-01
RETARDATION FACTOR (UNSATURATED) 1.9TA9E+03
SOLUBILITY LIMITED MASS (nmg) 7.T515E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 2.6069E+02
TRANSIT TIME IN UNSAT ZONE (yeara) 6.3802E+01

FRACTICN DECAYED DURING UNSAT TRAMSPORT 9.B336E-0%

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 6.0BE-27 (i -
>»>> RESULTS OF CALCULATIONS

AR AR SR AR R R L R R R Yy

MAXTMUM RADICONUCLIDE CONCENTRATION LIMIT CALCULATION

DECAY-INGROWTH FACTORS 1.CO0CE+00 1.B634E-04 5.6308E-C7 65.3209E-09 1.9032E-09

LIMITING PARENT OW CONCENTRATION ADJUSTED FOR PROGENY = L.00BE+00 Ci/L

NOTE: PROGENY CONCENTRATIONS ARE REPCRTED AT THE TIME OF THE MAXIMUM PARENT CONCENTRATION

MAXIMUM GW CORCENTHATION FOW MBR #1: 1.41E-12 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #1: 1.41E-12 Ci/L
MAXIMUM GW CONCENTRATION FOR MBR #2: 2.63E~16 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #2: 2.63E-16 Ci/L
MAXIMUM GW COMCENTRATION FOR MBR #3: 4.81E-20 Ci/L
AVERAGE GW CONCENTRATICN FCR MBR #3: 4.81E-20 Ci/lL
MAXIMUM GW CONCENTRATION FOR MBR #4: 5.00E-21 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #4: 9.00E-21 Ci/L

MAXIMUM GW CONCENTRATION FOR MBR #5: 1.62E-22 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #5: 1.62E-22 Ci/L B

PEAX TIME ({y): 6.587112E+01
LIMITING POND EFFLUENT CONCENTRATION (Ci/L): G.O0CCE+GT
EXECUTION TIME {seconds) 2

LR T T Y

* HUN NUMBER 9 +

L T L T Ly Ty

Site: ANL-01, Ditch A Element 2; Maximm Concentration
IR A R e e L X R R R T )
* GWRUNZ . BAS -
* This program is a shell for +
+ GWSCREEN to make multiple runs *
+ For GWSCREEN Version 2.4 ONLY *
* A. 5. Rood D1I-11-95 +

I I
LT T e S TR
* RUN NUMBER 1 *
PRtk bbb
TIME OF RUN 15:35:23.6
DATE OF RUN 09/16/97
INPUT FILE NAME: GWSCREEN.PAR
CUTPUT FILE NAME: GWSCREEN.OUT



ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developsd under U.S, Dejjartment of
Energy, Office of Envirotmental Restoration and Waste Maiagemant,

DOE Field Office, Idaho, Contract Number DE-AC07?-76ID015%0.

This material iy subject toc a limited government license:

Copyright 1993, EG(G Idaho Inc., Idaho National Engineering Laboratary,
all rights reserved, HNeither the United States nor the Lnited Statas
Department of Energy, nor any of their employess, makes ény warranty
axpressed or implied, ox eszumes any legal liability or

responmikbility for the accuracy, completenesa, or usefulress of any
information, apperatus, product or process disclosed, or repressnts that
its use would not infringe on privately owned rights. Subroutines GOLDEN
QSIMP, QGALS, and TRAPZD are Copyright (C) 1992, Numericil Recipes
Software. Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

AR T I R A R AR R T Ty

- *
* This output was produced by the model: .
- *
’ GWSCREEN .
* Verajon Control Copy, Version 2.4a +
* A semi-analytical model for the assessment +

- of the groundwater pathway from the leaching *
* of surficial and buried contamination and *
* release of contaminants from percolation ponds *

M 02-28-95 *
M Arthur 5. Roed *
- Idaho National Engineering Laboratory *
* BG#G Idaho Inc. .
* Subsurface and Environmental Modeling Unit *
* PO Box 162% -
* Idaho Falla, Icdaho 83415 *

L R L Y S T S 22212

>»> TITLE OF PROJECT:

ARSENIC ANL-01 A Ditch Element 2

SIMPSON RULE SOLUTION

JSTART = €

IMAX = 12

EPS = 1.0000E-02

MODEL CPTIONS

IMODE: 4

KFLAG: 1 (0)CONC VS TIME; (1)FPEAK CONC AND LIMITING SOIL ONC
IMODEL:2 {1} SURF OR BURIED SOURCE; {2)POND SOURCE; (3) TABULATED SOURCE
ITYPE:2 (0) VERT AVG; (1) NON-VERT AVG; (2) AVG FROM ¢ TO. 2D
>>> INPUT DATA ‘

AR A R L R R R N R N L R L T

NUMBER OF RADIOACTIVE PROGENY a

LENGTH OF SOURCE PARALLEL TC GW FLOW (m) 4.10E+01
WIDTH OF SOURCE PERFENDICULAR TO GW FLOW (m) 1.50E+00
THICKNESS OF SOURCE (m) 6.00E-01
PERCOLATION RATE (datcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.41E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE 4.79E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SCRPTION COEFFICIENT AT SOURCE (ml/q) 3.0DE+00
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 2.2CE+C1
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 3.C0E+00
CPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) C,C0E+00
INITIAL MASS OR ACTIVITY (mg or Ci) 5.87E405
MOLECULAR WEIGHT {(g/mole} 1.00E+02
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 1.00E+38
BULK DENSITY OF AQUIFER {(g/cm**3]) 1.30E+00
POROSTTY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT{S) IN AQUIFER {(ml/g} 3.00E+00
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY Y DIRECTION {m) 4.DDE+Q0
DISPERSIVITY Z DIRECTION (m) §.00E-01
PORE VELOCITY (m/y} 3.6CE+02

AQUIFER THICKNESS (m} 7.60E+01



DISTANCE TC RECEPTOR ALONG X AXIS {m} 2,108+01

DISTANCE TCO RECEPTOR ALONG Y AXIS (m} 0.00E+00
WELL SCREEN THICKNESS (m) 1.508+01
LIMITING CONTAMINANT GW CONCENTRATION {mg/L) 1.00E-01
MASS RELEASE RATE TO POND (mg or Ci per y) 0.00E+00
OPERATION TIME OF POND (years) 1.00E+02 ;
LIQUID EFFLUBNT FLOW RATE TO POND (m**3/y) 1.45E+02
MOTSTURE CONTENT OF UNDRRLYING SEDIMENTS 4.50E-01
EVAPORATION RATE CONSTANT FROM POND (y**-1) 0.00g+00
EFFECTIVE WiIDTH OF POND AT AQUIFER (m)} 1.56E+02
UNITS OF CONTAMINANT my

INPUT DATA FILE CREATED BY: DATE /[ '/

INPUT DATA CHECKED BY: DATE / -/

e ——— v ——— 4a

LIMITING SOIL CONCENTRATION CALCULATION
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

D e S R R AR T

LEACH RATE CONSTANT (1/y) 3.4428E-02
UNSATURATED PORE VELOCITY (m/y) 4,9222E+00
DECAY CONSTANT({S]) (1/y) C.CGC000E+00
RETARDATION FACTOR(S) (SATURATED) 5.8000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 7.9385E-01
RETARDATION FACTOR [UNSATURATED) 1.0395E401
SOLUBILITY LIMITED MASS (mg) 1.8266E+11
SOLUBILITY LIMITER ACTIVITY (Ci) ©.0C00E+00
TRANSIT TIME IN UMSAT ZONE (years) 4.6459E+01

FRACTION DECAYED DURING UNSAT TRANSPORT ©.CCOOE+00
POND SEDIMENT INVENTCRY AT END OF OPERATIORS: 1.96E-29 g
>>> EXPOSURE DATA FOR LIMITING SCOIL CONCENTRATION :

L T S R RS AR R R R SR s as T

INTEGRATION TIME ({years} 1

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500B402
EXPOSURE DURATION (years) 1.000E+00D
RADIOLOGICAL DOSE LIMIT {(ream/y) 1.090E-04
CARCINOGENIC RISK CRITERIA 1.000E-06
HAZARD QUOTIENT 1.000E+00

>>> RESULTS OF CALCULATIONS

L e L S e R R R R R LRI
MAXIMUM NON RADICLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONMCENTRATION  7.21E-04 mg/L

AVERAGE CONCENTRATION 7.21E-00 mg/L

PEAK TIME (y): 5.D015954E+01
LIMITING POND EFFLUERT CONCENTRATION (mg/L): 0.000E+00
EXECUTION TIME (®econds) 3

L e SR AR ]

* RUN NUMBER 2 *

22 e IR 122 222

TITLE: CHROMIUM

QI 3.980E+06
ZKDS 1.200E+00
ZKDU 1.200E+00
ZKDA 1.200E+00

»»> VALUES CALCULATED IN SOURCE SUBROUTINE

L R T e T S R LR ]

LEACH RATE CONSTANT (1/y} 7.78458-02
UNSATURATED PORE VELOCITY (m/y) 4.92228+00
DECAY CONSTANT(S) (1/y) 0. 0000E+00
RETARDATION FACTOR{S5] (SATURATED) 2. 3BDOE+01
LEACH RATE CONSTANT FHOM POND SEDIMENTS 1, ME5B+00
RETARDATION FACTOR (UNSATURATED} 4.7578E+C0
SOLUBILITY LIMITED MASS {mq) 8.3025B+10
SCLUBJLITY LIMITED ACTIVITY {Ci) 0.0000B+00
TRANSIT TIME IN UNSAT ZONE (years) 2.1265E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.DO0DOR+00
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 5,65E-70 my
>»> RESULTS OF CALCULATIONS

LR R R e Y T Y T 22222 1]

MRXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION




MAXIMUM CONCENTRATION 1.17E-02 mg/L
AVERAGE CONCENTRATION 1.1TE-02 mg/L

PEAK TIME (y): 2.285211E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.GO0E+0C
EXECUTION TIME (seconds) 3

LA L N e s

* RUN NUMBER 3 +

trd e r kbbb bbby

TITLE: COPPER

QI 1.740E+06
ZKDs 2.000E+91
ZKDU 2.000E+01
ZKDA 2.000E+01

>>> VALUES CALCULATED IN SCURCE SUBROUTINE

R Y S Y 2R R Rt

LEACH RATE CONSTANT (1/y} 5,4931E-03
UNSRTURATED PORE VELOCITY {m/y) 4.92228+0C
DECRY CONSTAKT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 3.8100E+02

LEACH RATE CONJTANT FROM POND SEDIMENTS 1.29058-01
RETARDATION FACTOR (UNSATURATED} 6.3630E+01
SCLUBILITY LIMITED MASS {(mg) 1.1236E+12
SOLUBELITY LIMITED ACTIVITY {Ci) 0. QQQ0E+00
TRANSIT TIME IN UNSAT ZONE (years) 2.8440E+02
FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+400

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 4,33E+00 ng
>»> RESULTS OF CALCULATIONS

AR R R Rl Y L g o ar gy
MRXIMUM HON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 3.29E-04 mg/L

AVERAGE CONCENTRATION 3.29E-04 mg/L

PEAK TIME (y): 3.0019698+02
LIMITING POND EFFLUENT CONCENTRATION (mg/L):  0.000E+00
EXECUTION TIME (saconds) 1 '

LR R T TPy

*  RUN NUMBER 4 +

LR T T T e e

TITLE: CYANIDE

438 2.260E+04
ZKDS 1.730BE-03
ZKDu 1.730E-03
ZKDA 1.73DE~03

>»> VALUES CALCULATED IN SOURCE SUBROUTIKE

R R L T T Y S L L ]

LEACH RATE CONSTANT (1/y) 4.8507E~01
UNSATURATED PORE VELOCITY (m/y) 4.9222E+00
DECAY CONSTANT (S} (1/y) 0.0000E+00
RETARDATION FACTOR{S) (SATURATED) 1.0329E+00
LBACH RATE CONSTANT FROM POND SEDIMENTS B.6B22E+00
RETARDATION FACTOR (UNSATURATED) 1.0054E+0C
SOLUBILITY LIMITED MASS (mq) 1.E6701E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZOME (years) $.4938E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

FOND SEDIMENT IRVENTORY AT END OF OPERATIONS: 1.61-213 my
>>> RESULTS OF CALCULATIONS
LR N N N Y R R L L L LT T T Ty oy
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTHATION 9.05E-04 mg/L

AVERAGE CONCENTRATION 9.058-04 mg/L

PEAK TIME (y): L.620365E+00
LIMITIRG POND EFFLUENT CONCENTRATION (mg/L): C.COCE+CO
EXECUTICN TIME (seconds} 4

A T T T T T ]

* RUN FUMBER 5 *

Fhb bbb bbbk bbb bk d

TITLE: THALLIUM

eI 3.980E+04
ZKDS 1.000E+02
ZKDU 1.0GCOB+02
ZKDA 1.000E+02

>>> VAILUES CALCULATED IN SOURCE SUBROUTINE

AR AR LSRR AL R R R R T Ry R R R R R RO S S AV ARy
LEMCH RATE COMSTANT (1/y) 1.1086E-03
UNSATURATED PORE VELOCITY (m/y) $.9222E+00



DECAY CONSTANT(S) (1/y) 0.0000E+C0

RETARDATION FACTOR(S) (SATURATED) 1.9010E+C3
LEACH RATE COMSTANT FROM POND SEDIMENTS 2.6119E-02
RETARDATION FACTCR (UNSATURATED) 3.1415E+C2
SOLUBILITY LIMITED MASS (mg) 5.5516E+12
SOLUBILITY LIMITED ACTIVITY (C1) 0. DODOE+OC
TRANSIT TIME IN UNSAT ZONE (years) 1. 4041E+C]

FRACTION DECAYED DURING UNSAT TRANSPORT 0,00DQE+00
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.92E+03 ng
>>> RESULTS OF CALCULATIONS

L R O e R R A R R AT
MAXINUM RON RADRIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 1.49E-06 mg/L

AVERAGE CONCENTRATION 1.43E-06 mg/L

PEAK TIME (y}: 1.509036E+03
LIMITING POND EFFLUENT CONCENTRATION (mg/L): C.000E+00
EXECUTION TIME (seconds} 1

LT EE R T T

* RUN NUMBER 6 *

R T T

TITLE: ZINC

Q1 1.220E+07
ZKDS 1.600E+01
LRI 1.600E+01
ZKDA 1.600E+01

>>> VALUES CALCULATED IR Z0URCE SUBROUTINE

R R R PR

LEACH RATE CONSTANT (1/y) 6.B4T2E-03
UNSATURATED PORE VELOCITY (m/y) 4.9222E+00
DECAY CONSTANT(S) (l/y) 0.0000E+0D
RETARDATION FACTOR(S) (SATURATED) 3.0500E+02
LEACH RATE COMSTANT FROM POND SEDIMENTS 1.6072E-01
RETARDATION FACTOR (UNSATURATED) 5.1104E+01
SOLUBILITY LINITED MASS (mg) 9.0221E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IM UNSAT ZOME (years) 2.2B41E+02

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.28E+00 xg
>>> REBSULTS OF CALCULATIONS :
AR R R L T R R R R R S R R T F 3
MAXIMUM NON RADTOLOGICAL CONTAMINANT GALCULATION

MAXIMUM CONGENTRATION  2.BBE-03 mg/L

AVERAGE CONCENTRATION  2.BBE-D3 mg/L ;
PEAK TIME (y): 2.4T4B0ZE+02

LIMITING POND EFFLUENT CONCENTRATION (mg/L): O.DDDE+DD§
EXECUTICN TIME (saconds) 1

L T Y T T S ]

* RUN NUMBER 7 *

L T e T

TITLE: $R-9%0

IMODE 3.000E+00

MW 9.000E+01

NPRCG 0.000E+00

THALF 2.9125+01

o1 2.260E-04

ZKDS 2.D00E+01

ZKDU 2.000E+01

ZKDA 2.000E+01

>>> VALUES CALCULATED IN SOQURCE SUBROUTINE }
R L R T T L |
LEACH RATE CONSTANT (1/y) 5.4921E-03 i
UNSATURATED PORE VELOCITY (m/y) 4.92228+00 !
DECAY CONSTANT(S) (1/y) 2.3803E-02
RETARDATION FACTOR{S) (SATURATED) 3.B100E+02
LEACH RATE CONSTANT FRCM POND SEDIMENTS 1.2%05E-01
RETARDATION FACTOR (UNSATURATED) 6.3630E+01
SQLUBILITY LIMITED MASS (mg} 1.1236E+12
SOLUBILITY LIMITED ACTIVITY (Ci} 1.5339E+11
TRANSIT TIME IN UNSAT ZONE (years! 2,8140E+02 !

FRACTION DECAYED DURING UNSAT TRANSPORT 9.9885E-01
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 5.20E-11 Ci
>>> RESULTS OF CALCULATIONS

R R R Y T Y

MAXIMUM RADIONUCLIDE CONCENTRATION LIMIT CALCULATION !




LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = .00E-01 Ci/L

o MAKIMUM GW CONCENTRATION FOR MBR #1: 3.088-17 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #1: 3.0BE-17 Ci/l
PEAK TIME (y): 3.006624E402
LIMITING POND EFFLUENT CONCENTRATION {(Ci/L): 0, DDOE+DO
EXECUTION TIME {seconds) 1
A E R TR 22 ST XX RN )
* RUN NUMBER & *
LR R R R SRR RS
TITLE: U-238
NPROG 4. 000E+00
ZMW 2. 3B0E+02
g1 2.910E-04
ZKDS 6. CO0E+00
ZKDU 6. DODE+00
ZKDA 6, 00DE+00
KD VALUE FOR MBR 1  6.000E+00
KD YALUE FOR MBR 2 6.000E+00
KD VALUE FOR MBR 131 1.000E+02
KD VALUE FOR MBR 4 5.000E+00
KD VALUE FOR MBR 5 1,CO0DE+02
THALF 4.470E+09
NUMBER OF PROGENY:
HALF LIFE FOR MBR 1  4.47CE+0%
BALF LIPE FOR MBR 2 2.450E+05
HALF LIFE FOCR MBR 3 7,54CE+03
HALF LIFE FOR MBR 4 1.600E+03
HALF LIFE FOR MBR 5 2,230E+01
DF 1.000E+00 .
DF VALUE FOR MBR 1 1.000E+00 '
DF VALUE EOR MBR 2 1.000E+00
DF VALUE FOR MBR 3 1.000E+00
DF VALUE FOR MBR 4 1.000E+00
DF VALUE FOR MBR 5 1.000E+00
>>> VALUES CALCULATED IN SOURCE SUBROUTINE
AR R R R LS R AR R R A A R R A E R EZEZ AR SRR R R R R RN R NN X X )
LEACH RATE CONSTANT (1/y) 1.7842E-02
S UNSATURATED PORE VELOCITY (m/y) 1.9222E+00 .
DECAY CONSTANT(S) (1/y) 1.5507E-10 2.B252E-06 9.1929E-05 4.3322E-04 3.108B3E-02
RETARDATION FACTOR(S) (SATURATED) 1.1500E402 1.1540E+02 1,90105+03 9.6000E+01 1.90108+03
LEACH RATE CONSTANT FROM POND SEDIMENTS 4.1582E-01 !
RETARDATION FACTOR (UNSATURATED) 1.9789E+01 ;
SOLUBILITY LIMITED MASS (ig) 3.4871E+11 :
SOLUBILITY LIMITED ACTIVITY (Cl) 1.1727E+02
TRANSIT TIME IN UNSAT ZONE (years) 8.8449E+01 ;
FRACTION DECAYED DURING UNSAT TRANSPORT 1.31715E-08 :
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.54E-22 Ci
>>> RESULTS OF CALCULATIONS
R R R R R R R ey ey
MAXIMUM RADIONUCLIDE CONCENTRATION LIMIT CALCULATION
DECAY- INGROWTH FACTORS 1.0000E+00 2.7074E-04 1.1876E-06 1.62578-08 7.3817E-09
LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = 1L DOE+00 Ci/L
NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF [THE MAXIMUM PARENT CONCENTRATION
MAXIMUM GW CONCENTRATION FOR MBR #1: 1.BlE-13 Ci/L i
AVERAGE GW CONCENTRATION FOR MBR #1: 1.81E-13 Ci/L ,
MAXIMUM GW CONCENTRATION FOR MBR #2: 4.91E-17 Ci/L :
AVERAGE GW CONCENTRATION FOR MBR #2: 4.51E-17 Ci/L i
MAXIMUM GW CONCENTRATION FOR MBR #3: 1.30E-20 Ci/L :
AVERAGE GW CCNCERTRATION FOR MBR #3: 1.30E-20 Ci/L :
MAXIMUM GW CONCENTRATION FOR MBR #4: 3,536-21 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #4: 3.53E-21 Ci/L
MAXIMUM GW CONCENTRATION FOR MBR #5: B.10E-Z23 Ci/L
AVERAGE GW CONCENTRATICN FOR MBR #5: €.10E-23 Ci/L
PEAX TIME iyl: 5. 570857E+01
LIMITING POND EFFLUENT CONCENTRATION (Ci/L):  0.0GOE+00
EXECUTION TIME (seconds) 2
IR,
* RUN NUMBER 95 *
LR RS RSS2 X
Site: ANL-01, Ditch B Element }; Maximum ([oncentration
Cantiie
A R bbb e bbb e b

* GWRUNZ.BAS *



* This program is a shell for *
* GWSCREEN to make multiple runs *
* For GWSCREEN Version 2.4 ONLY +
hd A. 5. Rood 01-11-95 *

I Y L R R LR R e R I
eI T
* RUN NUMBER 1 +
RS S SRR RS TR X2
TIME OF RUN 14:44:32.2
DATE OF RUN 07/15/97
INPUT FILE NAME: GWSCREEN.PAR
QUTPUT FILE NAME: GWSCREEN.OUT

ACKNOWLEDGEMENT OF GOVERWMENT SPONSORSHIP AND |
LIMITATION OF LIABILITY )

This material resulted from work developed under U,S. Degartment of
Energy, Cffice of Environmental Restcration and Waste Har;nqnment,

DOE Field Office, Idaho, Contract Number DE-AC07-76ID01570.

This material is subject to a limited government liconseﬁg

Copyright 1993, EG&G Idake Inc., Idaho National Enqinaeri’?g Laboratory,
all rights reserved. Neither the United States nor the United States
Department of Bnerygy, nor any of their employees, makes amy warranty
expressed or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulriss of any
information, apparatus, product or process disclosed, or Eapra:ants that
its use would not infringe on privately owned rights. Sul:ézoutinn: GOLDEN
QSIMP, QGAUS, and TRAPZD are Copyright [C) 1992, Numericsl Recipes
Software, Reproduced by permission from the book, Numerical Recipes,
Cambridge University Press.

LR T T Y a2

* -
* This output was produced by the model: *
+* *
* GWSCREEN *

+ Version Contrecl Copy, Version 2.ia *
+ A semi-analytical model for the assessment *
* cof the groundwater pathway from the leaching *

M of surficial and buried contamination and M
* release of contaminants from percolation ponds *
+ 02--28-95% .
¥ Arthur §. Rood *
* Idaho National Engineering Laboratory M
¥ EGLG Idaho Inc. M
* Subsurface and Environmental Modeling Unjt *
* PO Box 1625 -
* Idaho Falls, Idaho 83415 *

AR S T T T3

>>» TITLE OF PROJECT:

2-4-D ANL-C1 B Ditch Element 1

. - e [N

GAUSSIAN QUADRATURE SOLUTION

MODEL OPTIONS

IMODE:

KFLAG: 1 (0)CONC VS TIME; (1)PEMK CONC AND LIMITING SOIL [ONC

IMCDEL:1 {1) SURF QR BURIED SOURCE; {2)POND SOURCE: (3} Tj\.BULATED SOURCE
ITYPE:2 (0) VERT AVG; (1) NON-VERT AVG: (2) AVG FROM 0 TOE o

>>> INPUT DATA

B L B T T R TS

NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TO GW FLOW {m) 1.52E+00
WIDTH CF SQURCE PERPENDICULAR TO GW FLOW {m) 3.05E+02
THICKNESS OF SOURCE (m} 4.00B-C1
PERCOLATICN RATE (darcy vel m/y} 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.41E-01
VCLUMETRIC WATER CONTENT IN UNSATURATED ZONE 3.30E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50B+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 0.00E+00
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED 20NE THICKNESS (m} 1.50E+01
SORPTION COEFFICIENT IN UNSAT ZONE {mi/g) 4.Q0E+00
OPTIONAL LOSS RATE CONSTANMT FOR SQURCE (y**-1) 0.00E+00
INITIAL MASS OR ACTIVITY (mg or Ci) 2.30E+04
MOLECULAR WEIGHT (g/mole) 1.00E402 i

SQLUBILITY LIMIT {(mg/L) 1.00E+086



o~

HALF-LIFE(S) OF CONTAMINANT AND PROGENY [y} 1.00E+38 |

BULK DENSITY OF AQUIFER (g/cm¥+3) 1.90E+00
POROSITY OF AQUIFER 1.00E~01 °
SORPTION COEFFICIRNT(S) IN AQUIFER {ml/g) 0.00E+0Q0
DISPERSIVITY X DIRECTIOR (m) $.00E+00 -
DISPRRSIVITY Y DIRECTION (m) 4.00E+00 :
DISPERSIVITY Z DIRECTION (m} 4.00E-D1 :
PORE VELOCITY (m/y) 3.6GE+02
ACUIFER THICKNESS (m) 7.60E+C1 |
DISTANCE TO RECEPTOR ALONG X AXIS (m) 2.50B+00
DISTANCE 1O RECEPTOR ALONG Y AXIS {m) 0.00B+00 :
WELL SCREEN THICKNESS (m) 1.508+401 -
LIMITING {ONTAMINANT GW CONCENTRATION (mg/L) 1.00E-01 ¢
UNITS OF CONTAMINANT ng

INPUT DATA FILE CREATED BY: DATE [/ /
INPUT DATA CHECKED BY: DATE / /

LIMITING SOIL CONCENTRATION CALCULATION
»>> VALUES CALCULATED IN SCOURCE SUBROUTINE

LARA AR R R e L T T T T T ey

LEACH RATE CONSTANT (l/v) 7.3314E-01
UNSATURATED PORE VELOCITY (m/Yy) 3.0303E-01
DECAY CONSTANT(S) {1/y) 0.00D0E+00
RETARDATION FACTOR(S) (SATURATED) 1.0000E+00
RETARDATYON FACTOR (UNSATURATED) 1.0000E+00
SOLUBILITY LIMITED MASS (mq) 6.3215E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00Q
TRANSIT TIME IN UNSAT ZONE (years) 41.9500E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.000C0E+00

>>> EXPOSURE DATA FOR LIMITING SOII CONCENTRATION

R N e S A 2t T Ty

INTEGRATION TIME (years) 1

BODY WEIGHT (kg} 7.00Q0E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d} 2.000E4+0D
EXPCSURE FREQUENCY (daya/year} 31,500E+D2
BEXPCSURE DURATION (years) 3.000E+01
RADICLOGICAL DOSE LIMIT (rem/y) 1.000E-04
CARCINOGENIC RISK CRITERIA 1.000E-D6
HAZARD QUOYIENT 1.000E+00

»>» RESULTS OF CALCULATIONS

(AR A AR R LR R R S AR 2 R R R R R R R R aPu Y
MAXIMUM NON RADICLOGICAL CONTAMINANT CALCULATION
MAXTMUIM CONCENTRATION 6.00E-05 mg/L

AVERAGE CONCENTRATION 6.00E-05 mg/L

PEAK TIME (y): £.554464E+01
LIMITING SOIL CONCENTRATION {mg/m**3): 2.068E+05
LIMITING SOIL CONCENTRATION {mg/kg): 1.3798+02
LIMITIRG INVENTORY IN S0IL (mg): 3.B35E+07
EXECUTION TIME (seconds) 0

R L R ey

* RUN WUMBER 2 *

LR T T T 1]

TITLE: Arsenic

Ql 1.990E406
ZKDS 3.000E+00
ZKIX) 3.000E+00
ZKDA 3.00CE+00

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

AR e L Y R S RS L]

LEACH RATE CONSTANT (1/y) 5.1642E-02
UNSATURATED PORE VELOCITY (m/y) 3.0303E~-01
DECAY CONSTANT (S} (l/y) 0,8Q00E+00 ;
RETARDATION FACTOR(S) (SATURATED) 5.8000E+01
RETARDATION FACTOR (UNSATURATED) 1.4636E+01
SOLUBILITY LIMITED MASS (mg) B.9YTIZE+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0. 0000E+O0D !
TRANSIT TIME IN UNSAT ZONE (yeatrs) 7.2450E+02

FRACTION DBCAYED DURING UNSAT TRANSPORT 0, (0COE+C0

>»>> EXKPOSURE DATA FOR LIMITING SOIL CONCENTRATION

R e R A R e T T




+

+

*

-

*

-

>>> RESULTS OF CALCULATIONS

LR T S Y Y S S R R Lt
MAKIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 3,43E-04 mg/L

AVERAGE CONCENTRATION 3.43B-04 mg/L

PEAK TIME (y): 7.270B91E+D2
LIMITING SCIL CONCENTRATIOR (mg/m*+¥3): 3.131E+06
LIMITING SOIL CONCEHTRATION (mg/kg): 2.087E+03
LIMITING INVENTORY IN SOIL (mg): 5.906E+08
BXECUTION TIME (seconds) ¢

LR T T R

RUN NUMBER 3 *

LR e Y T TN

TITLE: bis{2-Ethylhesyl)pha

QI 3.140E+08
ZKDS 1.800E+01
ZKou 1.800E+01
ZKDA 1.800£+01

>»> VALUES CALCULATED IN SOURCE SUBROUTINE

LR R Y I R R R R R it I I

LEACH RATE CONSTANT (1l/y) 9.1438E-023
UNSATURATED PORE VELCCITY (m/y) 3.0303E-01
DECAY CONSTANT(S) {l/y} 0. 00LOE4CO
RETARDATION FACTOR{S} (SATURATED} 3.4300E402
RETARDATION FACTOR (UNSATURATED) 6.2B18BE+01
SOLUBILITY LIMITED MASS (mg) 5.0701E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0. 0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 4.0995E+03

FRACTION DECAYED DURING UNSAT TRANSPORT O0.O00DDE+0Q¢

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

Ry T R R R At 2 d R R e ararar e

>>> RESULTS OF CALCULATIONS

L e N R R e R R R SRRt
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXTMUM CONCENTRATION 9.54E-07 ng/L

AVERAGE CONCENTRATION 9.54E~07 mg/L

PEAK TIME (y): 4§.114812E+03
LIMITING SCIL CONCENTRATION (mg/m*+3): 1.7175E+07
LIMITING SCIL CONCEBNTRATION {mg/kg): 1.183E+04
LIMITING INVENTORY IN SOIL {mg): 3.292E+09
EXECUTION TIME {seconds) 1]

I R T Y TR T N S

RUN NUMBER 4§ *

L R T T

TITLE: CHROMIUM

QI 3.150E+08B
ZKDS 1.200E+00
ZKDU 1.20084+00
ZKDA 1.200E+00

>>> VALUES CALCULATED IN SOURCE SUBRCUTINE

LR R N R S s I

LEACH RATE CONSTANT {1/y) 1.1677E-01
UNSATURATED PORE VELOCITY (m/y) 3.0303E-01
DECAY CONSTANT(S) {(1/y) 0, Q000B+0C
RETARDATION FACTCR{S) (SATURATED) 2.3800E+01
RETARDATION FACTOR (UNSATURATED! 6.4545E+00
SOLURILITY LIMITED MASS (mg) 3.9703E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.00008+00
TRANSIT TIME IN UNSAT ZOME (years) 3.1950E+02

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

R R Ry T R R RN R R vy

»»»> RESULTS OF CALCULATIONS

R L N S S T T AR LI
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATICN
MAXIMUM CONCENTRATION 1,23E~01 mg/L

AVERAGE CONCENTRATION 1.23E-91 mg/L

PEAK TIME (y): 3.205624E+02
LIMITING S5CIL CONCENTRATION (mg/m*+*3): 1.376E+06
LIMITING $CIL CONCENTRATION (mg/kg}: 5. 1T4E+DZ
LIMITING INVENTORY IN BOIL (mg): 2.552E+08
EXECUTION TIME (seconds) o

LA R T T T L)

*

RUN NUMBER 5 *

I T Y TSR L)



Pt
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-

TITLE: COPPER

CI 3.350E+07
ZKDs 2.000E+0]
ZKDU 2.000E+01
ZKDA 2.G00E+01

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R T T T T T T T Y

LEACH RATE CONSTANT (1/y!} B.2397E-03
URSATURATED PORE VELOCITY (m/y) 3.0303E-01
DEGAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 3.8100E+02
RETARDATION FACTOR (UNSATURATED) 9.1909E+01
SOLUBILITY LIMITED MASS (mg) 5.6264E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.000pE+00
TRANSIT TIME IN UNSAT ZONE (yeara) 4.5495E+03

FRACTION DECAYEDR DURING UNSAT TRANSPORT 0.000DE+0D
*>> EXPOSURE DATA FOR LIMITING S5QIL CONCENTRATION

AR R T L R T T T R T T TS ¥ A S e

»>> RESULTS OF CALCULATIONS

ER R R R R A Y Y T T ]
MAXTMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 9.17E-04 mg/L

AVERAGE CONCENTRATION 9.17E-04 mg/L

PEAK TIME (y): 4.56850BE+03
LIMITING SOIL CONCENTRATION {(mg/m**3): 1.870E+07
LIMITING 50IL CONCENTRATION {(mg/kg): 1.313E+04
LIMITING INVENTORY IN S0IL {(mg): 3.653E+09
EXECUTICN TIME {seconds) 0

LR T TS S

RUN NUMBER 6 *

R T Y T L)

TITLE: LEAD

ZKDS 1.000E+02
ZKDD 1.000E+02
ZKDA 1,.0CRE+D2
QI 6.200E+06

>>> VALUES CALCULATED IN SQURCE SUBROUTINE

R R Ly Y T Y T2 L]

LERCH RATE CONSTANT (1/y) 1.6629E-03
UNSRTURATED PORE VELOCITY (m/y) 3.0303E-01
DECRY CONSTANT{S) (1l/y) ¢.CG0CE+0C
RETARDATION FACTOR(S) (SATURATED} 1.901CE+03
RETARDATION FACTOR (UNSATURATED} 4.5555E+02
SCLUBILITY LIMITED MASS (ng) 2,7879E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 0. 0000E+00
TRANSIT TIME IN UNSAT ZONE {years) 2, 2550E+04

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

R R N ST T T )

>>> RESULTS OF CALCULATIONS
L N S e e RN N RN R a T
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 3.42E-05 ng/L

AVERAGE CONCENTRATION 3.42E-05 mg/L

PEAK TIME (y): 2.263436E+D%
LIMITING 501L CONCENTRATICN {mg/m**3): 9.76BE+07
LIMITING SOIL CONCENTRATION {mg/kqg): 6.5126+04
LIMITING INVENTORY IN SOIL {mg): 1.811E+10
EXECUTION TIME (seconds) o)

LR R T T e

RUN NUMBER 7 +

L e T TR L)

TITLE: METHYLENE CHLORIDE

QI S.590E+03
ZKDS 2.620E-02
ZKDU 2.620E-02
ZKDA 2,620E-02

>>> VALUES CALCULATED IN SOUACE SUBROUTINE

LR R IR e L R R R R ISR s e S

LEACH RATE CONSTANT (1/y) 6.5738E-01
UNSATURATED PORE VELOCITY (m/y) 3.03038-01
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.49785+00
RETARDATION FACTOR (UNSATURATED) 1.1191E400

SOLUBILITY LIMITED MASS (my) T.0523E+10



SOLUBILITY LIMITED ACTIVITY {Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE {years) 5.5395E+01
FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

R R e L L R NN N T o T gy

>»> RESULTS OF CALCULATIONS

LR R R LR R N e Y AL AL E LI ]
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATICN '
MAXIMUM CONCENTRATION 1.30E-05 mg/L
AVERAGE CONCENTRATION 1,30E-05 mg/L

PEAK TIME (y): 5.546186E+0!
LIMITING SO0IL CONCEKTRATION (mg/m*+*3}: 2.323E+05
LIMITING SOIL CONCENTRATION (mg/kg): 1.549E+02
LIMITING XINVENTORY IN SOIL (mqg): 4.3088+07
EXBCUTION TIME {(seconds) 0

bk kb kbbb h R

* RUN NUMBER & * i

LR T

TITLE: SELENIUM

QI 5.7T0E+05
EXDS 4, 0D0E+00
ZKDU 4. C0DE+00
ZKDA 1.CCOE+DD

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R R N S S R A L

LEACH RATE CONSTANT (1/y) 3.9426E-02
UNSATURATED FORE VELOCITY (m/y) 3.0303E-01
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATICN FACTOR(S) (SATURATED) 7.7000E+01
RETARDATION FACTOR (UNSATURATED) 1.91B2E+01
SOLUBILITY LIMITED MASS (mg) 1.1759E+12
SOLUBILITY LIMITED ACTIVITY {Ci) 3. 0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 9.49508+02

FRACTION DECAYED DURING UNSAT TRANSPORT ¢.0D000R+00

»>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATICN

R T Y X S S S R R R SRR I T)

>»> RESULTS OF CALCULATIONS

D Rt T
MAXIMU/M NON RADICLOGICAL CONTAMINANT CALCULATION
MAXINUM CONCENTRATION 7.5BE-05 mg/L

AVERAGE CONCENTRATION 7.5BE-05 mg/L

PEAK TIME (y): $,529373E+02
LIMITING SOIL CONCENTRATION (mg/m**3): 1.103E+C6
LIMITING S0IL CONCENTRATICN (mg/kg}: 2.737E+03
LIMITING INVENTORY IN SCIL (mg): 7.613E+08
EXECUTION TIME {seconds) Q

bbb bbb e bk ke e w bk

* RUN NUMBER 9 *

L T T T T TR T Y

TITLE: ZINC

Q1 B.OS0E+08

ZKDS 1.6008+01

ZKDU 1.600E+01 -
ZKDA 1.600E+0]

>>> VALUES CALCULATED IN SOURCE SUBACUTINE

R R Y Y T R R R R R A R R s eI

LEACH RATE CONSTANT (1/y) 1.0271E-02
UNSATURATED PORE VELOCITY (m/y) 3,0303E-01
DECAY CONETANT(S) (l/y) 0.00008+00
RETARDATIOR FACTOR(S) (SATURATED) 3,05008+02
RETARDATION FACTOR (UNSATURATED) 7.3727E8+01
SOLUBILITY LIMITED MASS (mg) 4.513BE+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0008E+00
TRANSIT TIME IN UNSAT ZONE (years) 3, 6495E+03

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

>>> EXPOSURE DATA FOR LIMITING SQIL CONCENTRATION

R L N Y R S AR Ty
>>> RESULTS OF CALCULATIONS

LAA R AL R R R R e e R R R R R R R LR E R T R R A A Ar ar Or ey
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 2.75E-02 mg/L

AVERAGE CONCENTRATION 2.75E-02 mg/L

PEAK TIME (y): 3.663115E+03
LIMITING SOIL CONCENTRATION (mg/m**3): 1.580E+07

Rt



LIMITING SCGIL CONCENTRATION (mg/kg): 1.0528+04
LIMITING INVENTORY IN SCIL (mg): 2-930E+05
EXECUTION TIME (seconds) 0

AR T Y]

* RUN NUMBER 10 *

Site: ANL-01, Ditch B Element 2; Maximum Concentration

AR R R e Y Y Y222 ]

> GWRUNZ . BAS +
* This program is a shell for M
* GWSCREEN to make multiple runs  *
M For GWSCREEN Versiocn 2.4 ONLY +
* A. 5. Rood 01-11-95 .

AR AR A R R Y
LR LR E SRS RS ]
* RUN NUMBER 1 +
LR R R R E X Y
TIME OF RUN 14:48:25.2
DATE OF RUN 07/15/97
INPUT FILE NAME: GWSCREEN.PAR
QUTPUT FILE NAME: GWSCREEN.OUT

ACKNCWLEDGEMBENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This matarial resulted from work developed under U.S. Department of
Bnergy, Office of Environmental Restoration and Waste Majagement,
DOE Field Office, Idaho, Contract Mumber DE-ACGT-76IDG15%0.

This material is subject to a limited government licensaj
Copyright 1993, EGIG Idaho Inc., Idaho National Engincc:?ng Laboratory,
all rights reserved. Neither the United States nor the United Stataes
Department of Enargy, not any of their employess, makes 4Ny warranty
expressed or implied, or assumes any legal liability or
cesponeibility for the accuracy, completenass, cor usefulfjess of any
information, apparatus, product or process disclosed, or|represents that
its use would not infringe on privately owned rights. Suliroutinss GOLDEN
GSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Mumerical Recipes
Seftware. Reproduced by permission from the bock, Numarfcal Recipes,
Cambridge University Prass, :

LR R 2 AR AR AR A AR R R s I I

. .
* This output was produced by the model: *
. +
M GWSCREEN *
. varsion Control Copy, Version 2.4a *
* A semi-analytical model for the assessment -
* of the groundwater pathway from the leaching *
hd of surficial and buried contamination and * .
* relesase of contaminants from percclation ponds *
* 02-28-95 -
* Arthur S. Rood *
* Idaho Hatjonal Engineering Laboratory *
* EG{G Idaho Inc. *
v Subsurface and Envirconmental Modeling Unit +
. PO Box 1625 +
* Idaho Falls, Idahc 83419 *

R R R g g T ]

>>> TITLE OF PROJECT:

2-4-D ANL-01 B Ditch Element 2

GAUSSIAN QUADRATURE SOLUTION

MODEL OPTIONS

IMODE: 4

KFLAG: 1 {0)CONC VS TIME; (1)PEAK CONC AND LIMITING SCIL SONC
IMODEL:1 (1} SURF CR BURIED SOURCE; (2}POND SCURCE; (3} TPABULATED SOURCE
ITYPE:2 (0) VERT AVG: (1) NON-VERT AVG: {2} AVG FROM 0 TO| 2D
>>> INPUT DATA

LA R LS A R RS e A A R R R R L R R L R R R I Sy
NUMBER OF RADICAZTIVE PROGENY bl

LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 1.4GE+02

WIDTH CF SOURCE PERPENDICULAR TO GM FLOW (m) 1.52E+00




THICKNESS OF SOURCE (m) §.060E-C1

PERCOLATION WATE (darcy vel m/y) 1.00E~01
VOLUMETRIC WATER CONTENT IN SOURCE 3.41E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED 2O0NE  3._3DE-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SCURCE {ml/g) 0.DDE+00
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.80E+01
SORBTION CORFFICIENT IN UNSAT ZONE (ml/g) 0. O0E+00
OFTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00B+00
INITIAL MASS OR ACTIVITY {mg or Ci) 1.05E+04
MCOLECULMR WEIGHT (g/mole) 1.00E+02
SOLUBILITY LIMI? (mg/L) 1.00BE+06
HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 1.00E+38
BULK DENSITY OF AQUIFER (g/cm**3) 1.9CE+00
PORDSTTY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 0.00E+00
DISPERSIVITY K DIRECTION (m} 9.00E+00
DISPEASIVITY Y DIRECTION (m} 4.CO0E+00
DISPEASIVITY Z DIRECTION (m} 4. 00B-01
PORE VELOCITY (m/y) 3, 60K+02
AQIIFER THICKHESS {m) 7.60E+01
DISTANCE TC RECEPTOR ALONG X AXIS (m) 7.00B+91
DISTANCE TO RECEPTOR ALONG Y AXIS (m) 0.00E+00
WELL SCREEN THICKMESS (m) 1.50E+01
LIMITING CONTAMINANT GW CONCENTRATION (mg/L} 1.00E-01
UNITS OF CONTAMINANT mg

INPUY DATA FILE CREATED BY: DATE /
INPUT DATA CHECKED BY: DATE /

LIMITING SCIL CONCENTRATION CALCULATION

>>> VALUES CALCULATED IN SOURCE SUBROUTINE
PR T e g S S E R s

LEACH RATE CONSTANT (1/y) 7.3314E-01
UNSATURATED PORE VELOCITY (m/y) 3.0303E-01
DECAY CONSTANT(S) (1/y) 0. 0000E+00
RETARDATION FACTOR(S) {SATURATED) 1.0000E+00
RETARDATION FACTOR (UNSATURATED) 1.0000E+00
SOCLUBILITY LIMITED MASS (mg) 2.9026E+10
SCLUBILITY LIMITED ACTIVITY (Cl) 0.0000E+00
TRANSIT TIME IN UNSAT 2ONE (yearsa) 5.9400E+91

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

>»>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATICN

[ I R R R R R R R R R A R R AR A R R TR SRR R TIZI21ILT)

INTEGRATION TIME (years) 1

BODY WEIGHT (kg) 7.000E+01
AVERAGING TIME (days) 1.085E+04
WATER INTAKE RATE (L/d) 2,000E+0D
EXPOSURE FREQUENCY (days/ysar) 3.500E+C2
EXPOSURE DURATION (years) 3.000E+01
HADIOLOGICAL DCOSE LIMIT (ram/y) 1.900E-04
CARCINOGENIC RISK CRITERIA 1.000E-08
HAZARD QUOTIENT 1.000E+00

>>> RESULTS OF CALCULATIONS

LR AR R R R R AR AR R R R R e e R R A R R R R R R R R R R R R )
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCERTRATION  2.13E-04 mg/L

AVERAGE CONCENTRATION  2.13E-04 mg/L

PEAK TIME (y): 5.980834E+01
LIMITING SCIL COMCENTRATION (mg/m**3): 5.779E+04
LIMITING SOIL CONCENTRATION {mg/fkg): 3.853E+D1
LIMITING INVENTORY INK SOIL (mg}: 4.919E+06
EXECUTION TIME (seconds) 0

dhdh ke bbb R

+ RUN NUMBER 2 *

bbbtk h kbbb bbb

TITLE: Arsenic

QI .04 0E+05
ZKDS 3.000E+00
ZKDU 3.GC00E+00
ZKDA 3.0C0E+00D

>>> VALUES CALCULATED IN SOURCE SUBROUTINE



Je—

AR e R AR R A I I

LEACH RATE CORSTANT {1/y) 5.16428-02
UNSATURATED PORE VELOCITY (n/y) 1.0303E~-D1
DECAY CONSTANT(S) (1l/y) 0. 0000E+C0
RETARDATION FACTOR(S) {SATURATEL) 5.B00GE+01
RETARDATION FACTOR (UNSATURATED) 1.4636E+01
SOLUBILITY LIMITED MASS {my) 4.1207E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00D
TRARSIT TIME IR UNSAT ZONE (years) 8. 6940E+02

FRACTION DECAYED DURING UNSAT TRANSPORT 0.QG00E+00

»>> BEAPOSURE DATA FCR LIMITING SOIL CONCENTRATION

LR R R Ry R R o N O G g eP G AU

>>> RESULTS OF CALCULATIONS
‘iiiitiﬁiiGiiiiiiiiQﬁt‘lt.iifii'i‘itiiiiillliiiiiiiiii
HAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 8.3BB-04 mg/L

AVERAGE COMCENTRATION 8.38E-04 mg/L

PRAK TIME (y): 8, 846515E402
LIMITING SOIL CONCENTRATION (mg/m**3): 1.267E+06
LIMITING SQIL CONCENTRATION (mg/kg): B.444E+02
LIMITING INVENTORY IN SOIL (mg): 1.07BE+08
EXECUTION TIME (=econds} Q

kb h ek h bbb bbb

* RUN NUMBER 3 *

AR T R R Ty

TITLE: bis{2-Ethylhexyl)pha

QI 1.450E+04
ZKDs 1.B800E+D1
ZKDU 1.800E+01
ZKDA 1.800E+01

>>> VALUES CALCULATED IN SOURCE SUBRQUTINE

AR R L L R R R R i g AP

LEACH RATE CONSTANT {1/y) 9.1438E-03
UNSATURATED PORE VELOCITY (m/y) 3.0303E-01
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETAHDATION FACTOR(S) (SATURATED) 3.4300E+02
RETARDATTON FACTOR (UNSATURATED) 8.281BE+01
SOLUBILITY LIMITED MASS (mg) 2.3273E+12
SCLUBILITY LIMITED ACTIVITY (Ci) ¢.0000E+00
TRANSIT TIME IN URSAT ZONE {years) 4.9194E+03

FRACTION DECAYED DURING UNSAT TRANSPORT 0.000QE+80

»>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

AR A L L L o g e e

>>> RESULTS OF CALCULATICNS
ﬁi*tttllt“iiittii'#.“iiiiiiiilﬁ“&itiiiitt.tiiiiitii
MAXIMUM NON RADIQLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 2,33E-06 mg/L

AVERAGE CONCENTRATION 2,33E-06 mg/L

PEAK TIME (¥): 5.007877E+03
LIMITING SCIL CONCENTRATION (mg/m**3): T.301E+06
LIMITING SOIL CONCENTRATION (mg/kg): 4.B6BE+L3
LIMITING INVENTORY IN 50IL (mg}: 6.215E+08
EXECUTION TIME (seconds) 0

L T T e xS

* RUN NUMBER 4 +

L R TS ]

TITLE: CHROMIUM

QI 1.430E+08
2KDS 1.200E+00
ZKDU 1.200E+0%
ZKDA 1.200E400

>»» VALUES CALCULATED IN SOURCE SUBROUTINE

bR A e R R AR AN

LEACH RATE CONSTANT (1/y) 1.1677E-01
UNSATURATED PORE VELOCITY (m/y) 3.0303E-01
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTCR(S) (SATURATED) 2.3800E+01
RETARDATION FACTCR (UNSATURATED) 6. 4545E+DD
SOLUBILITY LIMITED MASS (mg) 1.6224E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0C0CE+00
TRANSIT TIME IN UNSAT ZONE {yeara} 3.8340E+02

FRACTION DECAYRD DURING UNSAT TRANSPORT 0.0000E+00

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

R R L R N Y S R R R I T




+

+

+

+
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>>> RESULTS OF CALCULATIONS

T R R T T T R T P T R T T R SRR R PR T TR T S TRy Sy
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCBRTRATION 3.10E-01 mg/L

AVERAGE CONCENTRATION 3.10E-01 mg/L

PEBAK TIME (y): 3.898357E+02
LIMITING SOIL CONCENTRATION (mg/m**3): 5,423E+05
LIMITING SOIL CONCENTRATION (mg/kg): 3.616E+02
LIMITING INVENTORY IN S5QIL (mg): 4.616E+07
EXECUTION TIME {seconds) 0

L T T T Y

AUN NUMBER 5 +

bk kb h bbb bbb h

TITLE: COPFER

QI 1.820E+07
ZKDS 2.C00E+01
ZKDU 2.000E+01
ZKDA 2.000E+01

»>> VALUES CALCULATED IN SOURCE SUBROUTINE

R e R N P R R R R R R ]

LEACH RATE CONSTANT (1/y) 8.2397E-03
UNSATURATED PORE VELOCITY (m/y) 3.0303E-01
DECAY CONSTANT(5) [(1/y) 0.0000E+DD
RETARDATION FACTOR{S) (SATURATED) 3.8100E+02
RETARDATION FACTOR (UNSATURATED) 9.1909E+01
SOLUBILITY LIMITED MASS (mg) 2.5826E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0. 0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 5.4594E+03

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0DDQE+0C

>»>> EXPOSURE DATA FOR LIMITING SOIL CORCENTRATION

LR A L L R e N R R T R Ry ey

»»>>» RESULTS OF CALCULATIONS

L A R R RN R T
MAXIMUM NON RADICLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 2.20E-03 mg/L

AVERAGE CONCENTRATION 2,20E-03 mg/L

PEAK TIME (y): 5.567631E+03
LIMITING S0IL CONCERTRATION (mg/m**3}: 68.106B+06
LIMITING SOIL CONCENTRATICON (mg/kg): 5.404E+03
LIMI®ING INVENTORY IN SOIL (mg): 6.900E+08
EXECUTICN TIME (seconds) a

L R

RUN NUMBER € *

T R

TITLE: LEAD

ZKDS 1.000E+C2
ZKDU 1.000E+02
ZKDA 1.000E+02
Q1 2.810F+06

>>> VALUES CALCULATED IN SOURCE SUBRQUTINE

LR R R e T N Y R R s R T R R R R R R e s

LEACH RATE CONSTANT (1/y) 1.6629E-03
UNSATURATED PORE VELOCITY (m/y) 3.0303E-01
DECAY CONSTANT(S) {1/y} C.CO0CE+OC
RETARDATION FACTOR(S) (SATURATED} 1.9C10E+03
RETARDATION FACTOR {UNSATURATED} 4. 55558402
SOLUBILITY LIMITED MASS (mg) 1,2797E+13
SOLUBILITY LIMITED ACTIVITY (Ci} 0.006CE+00
TRANSIT TIME IN UNSAT ZONE (years) 2.7059E+404

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E400

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

AR e T S S RS S T Y]

>»> RESULTS OF CALCULATIONS

L L R LR
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 8.19E-05 mg/L

AVERAGE CONCENTRATION 8.19E-05 amg/L

PEAK TIME (y): 2. 754 666E+04
LIMITING SOIL CONCENTRATION (mg/m*+*3): 4.029E+07
LIMITING SOIL CONCENTRATION (mg/kg): 2.696E+04
LIMITING INVENTORY IN SCIL (mg): 3.43DE+D9
EXECUTION TIME (seconds} 0

L X 3

*

RUN NUMBER 7 +

L T T T L ]



*

*

*

*

+

-

TITLE: METHYLENE CHLORIDE

QT 2.530E+03
ZKDS Z.620E-02
ZXDU 2.620E~D2
IKDA 2.620E-02

>>> VALUES CALCVLATED IN SOURCE SUBROUTINE

R R e L R R R R I I

LEACH RATE CONSTANT (1/y) 6.5738E-01
UNSATURATED PORE VELOCITY (m/y) 1.03035-01
DECAY COMSTANT(S) (l/y) 0.0000E+0DD
RETARDATION FACTGR(5) (SATURATED) 1.497BE+00
RETARDATION FACTOR (UNSATURATED) 1.1131E+00
SQLUBILITY LIMITED MASS (mg) 3.2371E+10
SOLUBILITY LIMITED ACTIVITY (Ci} 0.00COE+00
TRANSIT TIME IN UNSAT Z20NE (years) E.E4TAE+0]

FRACTION DECAYED [MRING UMSAT TRANSPORT 0.0000E+00

ORI A ~

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATICN

A A e Y s X R R R R Iy

>>> RESULTS OF CALCULATIONS

LA R e Al N S e e A R R R ST T I Y
MAXIMUM NON RADICLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 4.33E-05 mg/L

AVERAGE CONCENTRATION 4.33E-05 mg/L

PRAK TIME (y): 6,704073E+01
LIMITING SOIL CONCENTRATION (mg/m**3): 6.060E+04
LIMITING SOIL CONCENTRATION (mg/kg): 4.579E+01
LIMITING INVENTORY IN SOIL (mg): 5.B46E+06
EXECUTION TIME {saconds} [+

LR T e "

RUN NUMBER 4 +

L

TITLE: SELENIUM

Q1 Z.610E+05

ZKDS 4. 000B+CC

ZKDU 4.000E+00

ZKDA 4.900E+00 :
>>> VALUES CALCULATED IN SOURCE SUBROUTINE 5
R L T T T T S
LEACH RATE CONSTANT {1/y} 3.9426E-02
UNSATURATED PORE VELOCITY {m/y) 3.0303g-01

DECAY CONSTANT (S} (1/y) 0.0D00E+00
RETARDATION FACTOR(S) (SATURATED) 7.7000E+01
RETARDATION FACTOR (UNSATURATED) 1.9182E+401
SOLUBILITY LIMITED MASS (mg) 5.39788+11
SOLUBILITY LIMITED ACTIVITY {(Ci) 0.00008+00
TRANSIT TIME IN UNSAT ZONE (years) 1.1394E+03

FRACTION DECAYED DURING UNSAT TRANSPORT ©.C0DUE+0C

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

R R Y S N R R RS AR T Y]

>>> RESULTS QF CALCULATIONS

AR AR R L R R L R D R R A R S grar e,
MRXIMUM NON RADXOLOGIGCAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 1.B4E-0% my/L

AVERRGE CONCENTRATION 1.84E~04 mg/L

PEAK TIME (y): 1.159532E+03
LIMITING SOIL CONCENTRATION {mg/m*+3): 1.669E+06
LIMITING SOIL CQHCENTRATION {mg/kg): 1.113E+03
LIMITIRG INVENTORY IN SOIL (mg): 1.421E+08
EXECUTION TIME (seconds) &

LR T R R R

RUN NUMBER 39 *

LA e

TITLE: ZINC

QI 3.650E+08
ZKDS 1.600E+01
ZKDU 1.60CE+01
ZKDA 1.600E+01

»>> VALUES CALCULATED IN SOURCE SURROUTINE

A A e T R T T T R T YR T earey

LEACH RATE CONSTANT (1/y) 1.0271E-02
UNSATURATED PORE VELOCITY (m/y) 3.0303g8-01
DECAY CONSTANT{S) {1/y} 0.0000E+00
RETARDATION FACTOR{S) {SATURATED}) 3. 0500E+02
RETARDATION FACTOR {UNSATURATED} 7.3727E+01

SOLUBILITY LIMITED MASS (mg) 2,0719E+12



SOLUBILITY LIMITED ACTIVITY {Ci) {.0000E+00
TRANSIT TIME IN UNSAT ZOHE (years) 4.3794E+03
FRACTION DECAYED DURING UNSAT TRANSPQRT 0.0000E+00

>>> EXPOSURE DATA FOR LIMITING S0IL CONCENTRATICN

R R s e R R R R a2 i

>>»> RESULTS OF CALCULATIONS

R R R e Y Y T Y S SRR R L a )

MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  6,60E-02 mg/L
AVERAGE CONCENTRATION  6.60E-02 mg/L
PEAK TIME (y):

LIMITING SOIL CONCENTRATION (mg/m**3):
LIMITING SCIL CONCENTRATION (mg/kg):
LIMITING INVENTORY IN SOIL (mg):
EXECUTION TIME (saconds) 0

LTy TNy

* RUN NUMBER 10 +

R T T T T YR ST

4.458098E+03

6.497E+06
4.3315+03
5.5308+D8

Site: ANL-01, Ditch C; Maximum Concentration

R YT I 2222222 a]

* GWRUNZ . BAS

* This program is a shell for

* GWSCREEN to make multiple runs
. For GWSCREER Version Z,4 ONLY
* A. 5. Rood Cl-11-55

L2 2R R R R R R R T T LT

L EZ IR LR
* RUN NUMBER 1 *
LR R T

TIME OF RUN 10:00:24.4

DATE OF RUN 07/31/97

INPUT FILE NAME: GWSCREEN.PAR

OUTPUT FILE NAME: GWSCREEN.CUT

e

*

»

"

*

-

-
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AR R R e R S Y 22 2 R 222 0]

* This output was produced by the model:

.

* GWSCREEN

> Version Control Copy, Version 2.4a

M A semi-analytical model for the assessment

* of the groundwater pathway from the leaching
+ of surficial and buried contamination and

* releass of contaminants from percolation ponds
* 02-28-95

* Arthur 3. Rood

* Idaho National Engineering Laboratory

- EG&G Idahe Inc.

M Subsurface and Environmental Modeling Unit
* PO Box 1625

> Idaho Falls, Idaho B3415

*

*

*

LR R e Y S RS I ]

>>> TITLE OF PROJECT:



0-PHOSPHATE ANL-D1 € Ditch

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS =  1.00008-02

MCDEL OPTIONS

IMODE: 4 .
KFLAG: 1 (G)CONC VS TIME; (1)PEAK CONC AND LIMITING SCIL'CONC
IMCDEL:2 (1) SURF OR BURIED SCURCE; {2)POND SCURCE:; (3) "ABULATED SQURCE
ITYPE:2 (0) VERT AWG; (1) MON-VERT AWG; {2) AVG FROM 0 T¢ 2D
>>> INPUT DATA

R L e e R R Y R SRR t]

NUMBER OF RADIOACTIVE PROGENY 0
LERGTH OF SOURCE PARALLEL TO GW FLOW (m) 1.52E+00
WIDTH OF SCURCE PERPENDICULAR TO GW FLOW (m) 1.52E+02
THICKNESS OF SOURCE {m} 7.60E-01
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.41E-01
VOLUMETRIC WATEX CONTENT IN UNSATURATED ZONE  4.79E-01
BULK DENSITY AT SCURCE (g/cm*+3} 1.50E+4Q0
SORPTION COEFFICIENT AT SOURCE (ml/g} 0.00E+00
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E400
UNSATURATED ZOME THICKNESS (m) 1.60E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 0.00E+00
OPTIONAL LOES RATE CONSTANT FOR SOURCE {y**-1] 0.00Z+00
INITIAL MASS OR ACTIVITY (mg or Ci} 1.51E+06
MOLECULAR WEICHT {g/mole} 1.00E+02
SOLUBILITY LIMIT (mg/L} 1.00E+06 |
HALF-LIFE(S} OF CONTAMINANT AND PROGENY (y)  1.00E+38
BULK DENSITY OF AQUIFER {g/cm**3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 0.00E+00
DISPERSIVITY X DIRECTION (m) 9. 00E+00
DISPERSIVITY Y DIRECTION (m) 4,00E+00
DISPERSIVITY 2 DIRECTION (m) 4.00E-01
PORE VELOCITY (m/y} 3.6DE+02
AQUIFER THICKNESS (m) 7. 60E+01
DISTANCE TO RECEPTOR ALONG X AXIS (m)  2.50E+00
DISTANCE TO RECEPTOR ALONG Y AXIS (M) 0.DOE+0O
WELL SCREEN THICKNESS (m) 1.50E+01
LIMITING COMTAMINANT GW CONCENTRATION (mg/L} 1.008-01
MA55 RELEASE RATE TO FOND {mg or Gl per y) 0.DDE+DD
OPERATION TIME OF FOND (years) 1.00E+02
LIQUID EFFLUENT FLOW RATE TO PORD (m**3/y} 6.88E+02
MOISTURE CONTENT OF UNDERLYING SEDIMENTS 4.40E-01
EVAPDRATION RATE CONSTANT FROM POND {y++-1) 0.00E+00
EFFBCTIVE WIDTH OF POND AT AQUIFER {m) 1.528+02
UNITS OF CONTAMINANT »g

INPUT DATA FILE CREATED BY: DATE /

INPUT DATA CHECKED BY: DATE /)

LIMITING SOIL CONCENTRATION CALCULATION
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

L R S S Y Y T S SRR 221 ]

LBACH RATE CONSTANT (1/y) 3_8506E-01
UNSATURATED PCRE VELOCITY (m/y) 6.2168E+00
DECRY CONSTANT (S} (1/y) 0.D000E+Q0
RETARDRTION FACTOR(S) (SATURATED) 1.0000E+0Q0D
LEACH RATE COMSTANT FROM POND SEDIMENTS B.9050E+00
RETARDATION FACTOR (UNSATURATED) 1.0000E+00
SCLUBILITY LIMITED MASS (mg} 7.7260E+10
SOLUBILITY LIMITED ACTIVITY (Ci} 0.0000E+00
TRANSIT TIME IN UNSAT ZONE {years) 2.57378+00

PRACTION DECAYED DURING UNSAT TRANSPCRT 0.0000E+0D
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.21-211 mg
»>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

AR R R S R N X R e R R R R 1]

INTEGRATION TIME (years) 1

BODY WEIGHT {kg} 7.000E+01
AVERAGING TIME {days} 1.095E+04
WATER INTAKE RATE (L/d) Z.000E+CD

EXPOSURE FREQUENCY (days/year) 3.500E+02



EXPOSUURE DURATICON (years) 1.000E+00
RADIOLOGICAL DOSE LIMIT (rem/y) 1.000E-04
CARCINOGENIC RISK CRITERIA 1.0G0E-CE
HAZARD (RIOTIENT 1,C00E+00

»>>> RESULTS OF CALCULATICNS

LR R A R R R X R R A AR R R R R R R R R R Rl L R R R R Y
MAXTMUM NMON RADICLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 2.36E-01 mg/L

AVERAGE CONCENTRATION  2.36E-0]1 mg/L ]
PEAK TIME (¥): 2.6362B2E+00 1
LIMITING POND EFFLUENT CONCENTRATIGN (mg/L): 0.000E+00
EXEQUTION TIME {seconds}) 15 :

P I R e 2 SRS

* AUN NUMBER 2 *

R LI T T AT ]

TITLE: ARSENIC

QI 2.020E+06
ZKDS 3.000E+CC
ZKDU 3.000E+0C
ZKDA 3.0008+00

>>> VALMES CALCULATED IN SOURCE SUBROUTINE

LR T T T T T T R T T T LTS

LEACH RATE CONSTANT (1/y) Z2.71BOE-02
UNSATURATED PCRE VELOCITY (m/y) 6.216BE+C0
DECAY CONSTANT(S) (l/y) 0.0000E+0C
RETARDATION FACTOR(S) (SATURATED) 5.8000E+01
LEACH RATE CONSTAMT FROM POND SEDIMENTS 7.%316E-C1
RETARDATION FACTOR (UNSATURATED) 1.0396E+01
SCLUBILITY LIMITED MASS (mg) B.6742E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0, 000QE+CC
TRANSIT TIME IN UNSAT ZONE (years) 2.6752E+01

FRACTION DECAYED DURING UNSAT TRANSPORT ¢.GOQOE+GOD

POND SEDIMENT INVENTORY AT END CF OPERATIONS: 7.23E-29 ng
>»>> RESULTS OF CALCULATIONS

R T N Y Y L LR R AR R A e Y]
MAXIMUM NON RADIQLOGICAL CONTAMINANT CALCULATION

MAKTMUM CONCENTRATION 4.60B-03 mg/L

AVERAGE CCONCENTRATION 4.60B-03 mg/L

PERK TIME (y): 2.802411E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00Q
EXECUTION TIME (seconds) L]

R T S S S TR R R)

* RUN NUMBER 3 *

L T T TR R R Ty

TITLE: CHLOROFCRM

QI 2.650E+03
ZKDS 1.300E-01
ZKpu 1.300E-01
ZKDA 1.300E-01

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

A R R TR ST )

LEACH RATE CONSTANT {1/y) 2.4548E-01
UNSATURATED PCRE VELOCITY (m/y) 6.2168E+00
DECAY CONSTANT(S) (1/Y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 3.4700E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS &.1TOAE+00
RETARDATION FACTOR (UNSATURATED) 1.40TiE+00
SOLUBILITY LIMITED MASS (mg) 1.1150B+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 3. 6Z14E+00

FRACTICN DECAYED DURING UNSAT TRANSPORT 0.0DOCE+0Q
POND SEDIMENT INVENTORY AT END OF CPERATIONS: 1.89-214 m};
>>» RESULTS OF CALCULATIONS .
R At R s R R e R R SRRt
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 6.7%E-05 mg/L

AVERAGE CONCENTRATION  6.79E-05 mg/L

PEAK TIME (y): 3.74B631E+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 9.000E+00
EXECUTION TIME {seccnds) 9

I e

* RUN NUMBER 4 +

P R Ry T

TITLE: CYANIDE



QI 1.440E+06

ZKDS 1.730E-03
ZKDU 1.7308-03
ZKDA 1.730E-03

>»> VALUES CALCULATED IN SOURCE SUBRCUTINE

A R L Y S R R e e LTy

LEACHE RATE CONSTANT (1/y) 3.8295E-01
UNSATURATED PORE VELCCITY (m/y) 6.2168E+00
DECAY CONSTANT(S) {1/y} 0.C00CE+CC
RETARDATION FACTOR(S) (SATURATED} 1.0329E+0¢C
LEACH RATE CONSTANT FROM POND SEDIMENTS 8.8528E+00
RETARDATION FACTOR (UNSATURATED) 1.00%4E+00
SOLUBILITY LIMITED MASS (mg) T.7TT15E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 2.5876E+00

FRACTION DECAYED DURING UNSAT TRANSPCRT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1,03-211 ug
>»> RESULTS OF CALCULATIONS

LA R A AR AR RS e R R R R R R R R R g ey
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 7.43E-02 mg/L

AVERAGE CONCENTRATION 7.43E-02 mg/L

PEAK TIME (y): 2.65141BE+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+0D0D
EXECUTION TIME (seconds) 15

Ak kb hk ke h bbb d b

* RUN NUMBER 5 +

Ah bR b ai b b hd b

TITLE: FLOURIDE

QI 1.BEJE+06
ZKDS 0.000E+00
EKDY 0.000E+00
ZKDA 0.000E+00

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

AR A R e R R X R R R R S X R 2 T

LEACH RATE CONSTANT (1/y) 3.8586E-01
UNSATURATED PORE VELOCITY {(m/y) 6.2168E+00
DECAY CONSTANT(S) (l/y}) Q,QQQQE+00
RETARDATION FACTOR(S) (SATURATED) 1.0000E+00
LEACE RATE CONSTANT FROM POND SEDIMENTS HA.90508+00
RETRRDATION FACTOR (UNSATURATED) 1.0000E+00
SOLUBILITY LIMITER MASS [(mg) 7.7260E+10
SOLUBILITY LIMITED ACTIVITY (Ci} 0.0C0CE+00
TRANSIT TIME IN UNSAT ZONE (years) 2.5737E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1,33-211 wg
>>> RESULTS OF CALCULATIONS

LA A R d R ARl T T e T R TR T LRy
MAXIMUM NON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 9.75E-02 my/L

AVERAGE CONCENTRATION 9.75E-0Z mg/L

PEAMK TIME (y): 2.636282E+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): C.000E+CC
EXECUTION TIME {(secondsa) 15

P T Y

* RUN NUMBER 6 +

dhhr bbbk bbb

TITLE: METHYLENE CHLORIDE

o1 4.510E+04
ZKDS 2.610E-02
ZKDU 2.610E-02
ZXDA 2.610E-02

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LR T N Y T R L LT Ty yyouren

LEACH RATE CONSTART (1/y) 3.4612E-C1
UNSATURATED PORE VELOCITY {m/y) 6.2168E+00
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.4959E+00
LEACH RATE CONSTANT FROM FOND SEDIMENTS 6.1774E+00
RETARDATION FACTCR (UUNSATURATED) 1.0817E+Q0
SOLUBILITY LIMITED MASS (mg) 8.4134E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+Q0
TRANSIT TIME IN UNSAT ZCNE (years) 2.7840E+00 !

FRACTION DECAYED DURING UNSAT TRANSPORT 0.DDOOE+00




POND SEDIMENT INVENTORY AT END CF OPERATIONS: 3.21-213 g
>>> RESULTS OF CALCULATIONS

LA R AR AR AR LR R R R R R R R R R g g ey
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATICN 1.93E-02 mg/L

AVERAGE CONCENTRATION 1.93E-03 mg/L

PEAK TIME (y): 2.862355E+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): C.COOE+Q0
EXBCUTION TIME {seconds) 12

T L T ey

+

+

+
+

+
*
+

RUN NUMBER 7 *

L L IR 22T ]

TITLE; SELENIUM

Q1 4.530E405
ZKDS 4, 000E+00
ZKTU 4. 000E+0D
ZKDA 4.0CCE+00

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LR R R R L R Y

LEACH RATE CONSTAKT (1/y) 2,0751E-02
UNSATURATED PORE VELOCITY (m/y) 6.216BE+0Q
DECAY CONSTANT(S) (1/y) 0.9000E+00
RETARDATION FACTOR({S) (SATURATED) 7.7000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 6,0842E-01
RETARDATION FACTOR (UNSATURATED) 1.3526E+01
SCLUBILITY LIMITED MASS (mg) 1.1308E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 3.48128+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.71E-21 :ilg
>>> RESULTS OF CALCULATIONS

LA AR R A R R R L T R S P R R RN R ]
MAXIMUM NON BRADIQLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  7.84E~04 mg/L

AVERMGE CONCENTRATION  7.84E-04 mg/L

PEAK TIME (y): 3.647R59E+01
LIMITING POND EFFLUENT CONCENTRATICN (mg/L): 0.000E+00
EXECUTICN TIME (seconds) 3

AR R

RUN NUMBER 8 *

R Ty

TITLE: SULFATE

¢33 1.650B+08
ZKDS 0.000£+00C
ZKpU 0.000E+00
ZKDA 0.ODDE+0Q0

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

Ry Y N R X LR R R R s Il

LEACH RATE CONSTANT (1/y) 3.8586E-01
UNSATURATED PORE VELCCITY (m/y) 6.2168E+00
DECAY CONSTANT(S) {(1/y} 0.0000E+00
RETARDATION FACTOR(S) {SATURATED) 1.0000E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS B.9050E+00
RETARDATION FACTOR (UNSATURATED) 1. 0000E+Q0
SOLUBILITY LIMITED MASS (mg) 7.7260E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 2_5737E+00

FRACTION DECAYEDR DURING UNSAT TRANSPORT 0.0000E+0D

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.18-209 ng
»>> RESULTS OF CALCULATIONS

LA R Ry N e Y s 2 22222 R ]
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 8.65E+00 mg/L

AVERAGE CONCENTRATION B.65E+00 mg/L

PEAK TIME (y}: 2.63620ZE+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0. 000E+CO
EXECUTION TIME (seconda) 15 ’

R R

RUN WUMBER & *

L T T T T

TITLE: THALLIUM

QI 2.360E+05
2KDS 1.G600E+0D2
ZKDU 1.000E+02

ZKDA 1.000&+02

pre—



>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R S e S s SR e R e ]

LEACH RATE CONSTANT (1/y)

UNSATURATED PORE VELCCITY (m/y}

DECAY CONSTANT{S} (1/y}

RETARDATION FACTOR(S) (SATURATED)
LEACH RATE CONSTANT FROM PCOND SEDIMENTS

RETARDATION FACTOR {UNSATURATED)
SOLUBILITY LIMITED MASS (mg)
SCLUBILITY LIMITED ACTIVITY (Ci}
TRANSIT TIME IN UNSAT ZONE {years)
FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS:

>>> RESULTS OF CALCULATIONS

A R Y Y S L LR AR R A L]

MAXTMUM NON RADIOLOGICAL CONTAMINANT CALCULATICN

MAXIMUM CONCENTRATION 1.70E-05 mg/L
AVERAGE CONCENTRATION 1.70E-05 mg/L

PEAK TIME (y}:

LIMITING POND EFFLUENT CONCENTRATION {mg/L}:

EXECUTION TIME {seconds)

LR e Y

* RUN NUMBER 10 *

AR ST RS I R R R Y
TITLE: U-23B
IHODE 3.060E+00
NPROG 4.000E+00
ZHW 2.380B+02
a1 5.580E-03
ZKDS 6.000E+00
ZKDU 6.000E+00
ZKTIA 6.00DE+00

KD VALUE FOR MBR 1 6.000E+00

KD VALUE FOR MBR
¥D VALUE FOR MBR
KD VALUE FOR MBR
KD VALUE FOR MBER
THALF ¢.470E+09
WUMEER OF PROGENY: 4

(LIS N

6.000E+D0
1.000E+02
5.000E+00
1.000E+02

HALF LIFS FCR MBR 1 4.4708+09

HALF LIFE FOR MBR
HALF LIFE FOR MBR
HALF LIFE FOR MBR
HALF LIFE FOR MBR

DF 1.00CE+00

o W N

2.450E+05
7.45408+03
1.600E+02
2.230E+01

DF VAIUE FOR MBR 1 1.C00E+00

DF VALUE FCR MBR

1.C00E+0C

2
DF VALUE FOR MBR 3 1.000B+00
]

DF VALUE FOQR MBR

1.000E+0D

DF VALUE FOR MBR 5 1.000E+00
>>> VALUES CALCULATED IN SOURCE SUBRCUTINE

AAAd R R X R R R

LEACH RATE CONSTANT {1/y)

1

UNSATURATED PORE VELOCITY {m/y)

DECAY CONSTANT(S) (1/y)

RETARDATION FACTOR(S) (SATURATED)

4.7520E-04
6.2168E+00
.Q000E+00
1.5010E+03
2.6045E-02
3.1415E+02
2

¢

(=3

L6416E+13
.0CCOE+00
8.0853E+02

1.74B+04 ?g
1

B.4813126+02

1.4086E-02
6.2168E+00
1.5507E-10
1.1500B+02

LEACH RATE CONSTANT FROM POND SEDIMENTS 4.15068-01
RETARDATION FACTOR (UNSATURATED)
SOLUBILITY LIMITED MASS (mg)
SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE (years)
FRACTION DECAYED DURING UNSAT TRANSPOAT 7.8977E-09

»>>> RESULTS OF CALCULATIONS

R S R RS R L]

MAXIMUM RADIONUCLIDE CONCENTRATION LIMIT CALCGUILATION

1.9789E+01
1.6576E+12
5.5747E+02
5.0931E+01

0. 000E+00

2.829?E-DE 9.1829E-05 4.3322E-04 3.1083E-02
1.1500E+02 1.9010E+03 9.6000E+01 1.9010E+03

FOND SEDIMENT INVENTORY AT END OF OPERATIONS: 5.26E-Z1 (21.

DECAY-INGROWTH FACTORS 1.0000E+00 1.5103E-04 3.700!8«0;? 2.B376E-09% 8.7444E-10
ADJUSTED FOR PROGENY = 1 00E+400 Ci/L

LIMITING PARENT GW CONCENTRATION
NOTE: PROGENY CONCENTHRATIONS

MAXIMUM GW CONCENTRATION
AVERAGE GW CONCENTRATION
MAXIMUM GW CONCENTRATION
AVERAGE GW CONCENTRATION
MAXIMUM GW CONCENTRATION
AVERAGE GW CONCENTRATION

FOR
FOR
FOR
FOR
FOR
FCOR

ARE
MER
MBR
MEBR
MBR
MBR
MBR

REPORTED AT THE TIME OF {[HE MAXIMUM PARENT CONCENTRATION

il
#1:
#2:
#2:
#3:
#3:

6.52E-12 Ci/L
6.52E-12 Ci/L
9.85E-16 Ci/L
9.85E-16 CL/L
1.46E-1% ci/L
1.46E-19 Ci/L



MAXIMUM GW CONCENTRATION FOR MBR #4: 2.22E-20 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #4: 2.22E-20 ci/L
MAXIMUM GW CONCRNTRATICN FOR MBR #5: 3.45E-22 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #5: 3.45E-22 Ci/L

PEAK TIME (y): 5.33BB61E+01 :
LIMITING POND EFFLUENT CONCENTRATION (Ci/L): 0.000E+00 }
EXECUTION TIME (seconds) 4 |

AR AR AR R Y

* RUN NUMBER 11 *

L T R ]

Site: ANL-01, Industrial Waste Pond; Muimf;m Concentration

LR R Ll L Yy
+ GWRUNZ . BAS *
* This program is a shell for «
* GWSCREEN to make multiple runs M
* For GWSCREEN Version 2.4 ONLY *
- A. 5. Rood 01-11-95 .

LA 2 AR R R R L R R R T
LALA AL 222 TR 2]
+ RUN NUMBER 1 +
LR R R R Y )
TIME OF RUN 14:35:26.7
DATE OF RUN 07/15/97
IFPUT FILE NAME: GWSCREEN.PAR
OYTPUT FILE NAME: GWSCREEN.OUT

ACKNOWLEDGEMENT OF GOCVERNMENT SPONSORSHIP AND
LIMITATION CF LIABILITY

Thia material resulted from work developed under U.S. Department of
Energy, Office of Environmental Restoraticn and Waste Manhgement,

DOE Field Cffice, Idaho, Contract Number DE-AC07-76IDD157D.

This material is subject to a iimited government license:

Copyright 1993, EG&G ldaho Inc., Idaho National Bngineuziﬁg Laboratory,
all rights reserved. Neither the United Statas nor the uhit.d States
Department of Energy, nor any of their employees, makes ahy warranty
axpressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulnpss of any
information, apparatus, product or process disclosed, or yepresents that
its use would not infringe on privately owned rightas. Subfoutines GOLDEN
Q5IMP, QGRUS, and TRAPZD are Copyright (C) 1992, Numeric Recipes
Software. Reproduced by permisaion from the book, NumariEal Recipes,
Cambridge Univarsity Press.

LR R N N L AR R i e

- +
* This output was produced by the model: *
. .
* GWSCREEN ¥
* Varsion Control Copy, Version 2.la .
* A semi-analytical model for the assessment +
M of the groundwater pathway from the lsaching *
* of surficial and burled contamination and .
* relesss of contaminants from percolation ponds *
* 02-28-95 .
o Arthur 5. Rood -
. ldaho Wational Engineering Laboratory *
¢ EG&¢G Idaho Inc. *
M Subsurface and Environmental Modeling Unit +
* PO Box 1825 *
b Idaho Falls, ldaho B3415 *

LT R s R R R R R L T T T T T ey

>>> TITLE OF PROJECT:

Co-60 ANL-01 Industrial Waste Pond
SIMPSON RULE SOLUTION

JSTART = 6

JHMAX = 12

EPS =  1.0000E-02

MODEL OPTIONS

IMCDE: 3

——



KFLAG: 1 (0)CONC VS TIME: (1)PEAK CONC AND LIMITING SOIL CONC

IMODEL:2 (1) SURF OR BURIED SOURCE:; (2)POND SOURCE; (3) TABULATED SOURCE
ITYPE:Z {0} VERT AVG; (1) HON-VERT AVG: {2) AVG FROM 0 10 2D

>»> INPUT DATA :

R R L N TR L L e Ty

NUMBER OF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TC GW FLCW (m) 6.10E+01
WIDTH OF SOURCE PERPENDICULAR TC GW PLOW (m) 7.60E+01
THICKNESS OF SOURCE {m) 2.00E-01
PERCCLATION RATE (darcy val m/y) 1.37E+00
VOLUMETRIC WATER CONTENT IN EOQURCE 1.25E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  4.80E-01
BULK DENSITY AT SOURCE (g/cm‘+*3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 1.00E+01 .
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.70E+01 -
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 1.00E+01
OPTIONAL LOSS HATE CONSTANT FOR SOQURCE (y**-1) 0.00E+00
INITIAL MASS OR ACTIVITY (mg or Ci) 1,23E-08
HOLECULAR WEIGHT {(g/mole} 6.00E+01
SQOLUBILITY LIMIT {mg/L} 1.00E+06
HALF-LIFE(5) OF CONTAMIMANT AND PROGENY {y) 5.27E+00
BULX DENSITY OF AQUIKER {g/cm**3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SCRPTION COEFFICIENT(S) IN AQUIFER (ml/g) 1.00E+01
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY ¥ DIRECTIOK (m) 4.00E+00
DYSPERSIVITY 2 DIRECTION (m) 4.00E-01
PORE VELOCITY (m/y) 1.60E+02
AQUIFER THICKNESS (m) T.60E+01
DISTANCE TO RECBPTOR ALONG X AXIS {m) 3.10E+01
DISTANCE TO RECEPTOR ALONG Y AXIS {m) 0.00E+00
WELL SCREEN THICKNESS (m) 1.50B+01 -
LIMITING RADIONUCLIDE GW COMCENTRATION (Ci/L) 1.00E-01 -
MASS RELEASE RATE TO POND (mg or Ci per y) 0.00E+00 -
CPERATION TIME OF POND {years) 2.00B+00
LIQUID RFFLUENT FLOW RATE TO POND (m**3/y) 2.26E+05
MOISTURE CONTENT OF UNDERLYING SEDIMENTS 3.50E-01
EVAPORATION RATE CONSTANT FROM POND (y**-1) 0.00E+00
EFFECTIVE WIDTH OF POND AT AQUIFER (m) 1.59E+02
UNITS OF CONTAMINANT Ci

INPUT DATA FILE CREATED BY: DATE / /
INPUT DATA CHECKED BY: DATE /[ /

LIMITING SQIL CONCENTRATION CALCULATION
>>> INITIAL ACTIVITY CONVERTED TO MASS (mg) 1.10E-D4
>>> VALUBS CALCULATED IN SOURCE SUBROUTINE

R T N Y Y SN Ty

LEACH RATE CONSTANT {1/y) 4.5289E-01
UNSATURATED PORE VELOCITY {(m/y) 1.0170E+02
DECAY CONSTANT(5) (1/y) 1.3153E-01
RETARDATION FACTOR(S) (SATURATED) 1.9100E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.5900E+01
RETARDATICN FACTOR (UNSATURATED) 3.2250E+01
SOLUBILITY LIMITED MASS (mg) 1.42338+13
SOLUBILITY LIMITED ACTIVITY (Ci) 1.6105E+13
TRANSIT TIME IN UNSAT ZONE (years) 5.3911E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 5,07%0E-01
POND SEDIMENT INVENTCRY AT END OF OPERATIONS: 1.47E-18 Ci
»»» EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION :

LR R e L Y S N S S RS T

INTEGRATION TIME (years) 1

BODY WEIGHT (kg) T.000E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATICK (years) 1.000E+00
RADIQLOGICAL DCSE LIMIT (rem/y) 1.000E-04
CARCINOGENIC RISK CRITERIA 1.000E-06
HAZARD QUOTIENT 1,C00E+00

>>> RESULTS OF CALCULATIONS

R R R SR Y R X R a Sz lT]



MAXTHMUM RADIONUCLIDE CONCENTHRATION LIMIT CALCULATION
LIMITING PARENT GW CONCENTAATION ADJUSTED FOR PROGENY = 1.00E-01 Ci/L

MAXIMUM GW CONCENTRATION FCR MBR #1:
AVERAGE W CONCENTRATION FOR MBR #i:

PEAK TIME (y):

LIMITING POND EFFLUENT CONCENTRATION

EXECUTION TIME (seconds) 1o

T T T TP Y Y

* RUN NUMBER 2 *
trreseesursiiiaree
C5-137
0.00CE+G0
1.370E+02
3.000E+01
3.100E-02
5.000E+C2
5.000E+02
5.000E+02
>>> VALUES CALCULATED IN SOURCE SUBRCUTINE

LA R R R R R R e AR R R R R R R RS R R
LEACH RATE CONSTANT (1/y)
UNSATURATED PORE VELOCITY (m/y)
DECAY CONSTANT(S) (1/y)
RETARDATION FACTOR(S) (SATURATED)
LEACH RATE CONSTANT FROM POND SEDIMENTS 3,2527E-01
RETARDATION PACTOR (UNSATURATED)
SOLUBILITY LIMITED MASS (mg)
SOLUBILITY LIMITED ACTIVITY (Ci)

TITLE:
NPROG
MW
THALF
QI
IKDS
2KDU
ZKDA

TRANSIT TIME IN UNSAT ZONE (years)

1.11E-14 Ci/L

1.11E-14 Ci/L
6.565358E+00 |

(Ci/L):  0.000E+00

9.1318E-023
1.0170E+02
2.3105B-02
%.5010E+03

1.5638E+03
6.9572E+14
6.0566E+13
2.6136E+02

FRACTION DBCAYED DURING UNSAT TRANSPORT 9.9%762E-01

POND SEDIMENT INVENTORY AT END OF CPERATIONS: 1.54E-02 i
>>> RESULTS OF CALCULATICNS
L R RN eI

MAXIMUM RADIONUCLIDE CONCENTHRATION LIMIT CALCULATION

LIMITING PARENT GW CONCENTRATICN ADJUSTED FOR PROGENY = |.00E-01 Ci/L

MAXIMUM GW CONCENTRATION FOR MBR #i:
AVERAGE GW CONCENTRATION FOR MBR #1:

PEAK TIME

ty):
LIMITING POND EFFLUENT CONCENTRATION

EXECUTION TIME (seconds) 1%

Y R T

* RUN NUMBER 3 +
kbbb bbbt h b et
cH-244

5.000E+00
1.170E-04
6.000E+00
6.000E+00
6.000E+00

TITLE:
NPROG
Qr
ZKDs
ZKIU
ZKDA
KD VALUE
XD VALUE
KD VALUR
KD VALUE
KD VALUE
KD VALUE
THALF
NUMBER OF
HALF LIFE
HALF LIFE
HALF LIFE
HALF LIFE
HALF LIFE
HALF LIFE
DF
OF VALUE
DF VALUE
DF VALIUE
DF VALUE
DF VALUE
DF VALUE

>>> VALUES CALCULATED

FOR
FOR
FCR
FOR
FOR
FOR

FOR
FOR
FOR
FOR
FOR
FCR

FOR
FOR
FOR
FOR
FOR
FOR

MBR 1
MER
MBR
MBR
MBR
MBR

[T S XY

6.000E+00
2.200E+01
6.000E+Q0
1.0008+02
%, 0D0E+0Q0
1.0G0E4+02

1.800E+0]
PROGENY:

MER 1
MHER
MBR
MER
MER
MBR

2
3
1
5

6

5
1.80CE+C]
6.560E+03
2.430E+07
1.410E+10
5.750E+00
1.910E+00

1.0G0E-01

MBR 1
MBR
MBR
MBR
MBR
MBR

o w N

1.000E-01
1.000E-01
. QOOE-01
.0C0E-D1
.GGOE-01
.0CCE-01

L

9.98E-17 Ci/L
9.98E-17 Ci/L
2.705055E+02

{Ci/L): D.D0OE+00

IN SOURCE SUBROUTINE

I R T
LEACH RATE CONSTANT (1/y)
UNSATURATED PORE VELCOCITY (m/y)
DECAY CONSTANT(S) {1/y)
RETARDATION FACTOR{S) (SATURATED)

7.5068E-01
1.0170E+02

3.850BE-02 1.05§BE-DI 2.B525K-08 4,9159E-11 1.2055E-01 3.629¢E-01
1.1500E+02 4.19¢0E+02 1.1500E+02 1.9010E+03 9.6000E+01 1.9010E+03

-~



LEACH RATE CONSTANT FROM POND SEDIMENTS 2.61C4E+01

RETARDATION FACTOR (UNSATURATEDR) 1.9750E+¢1
SCLUBILITY LIMITED MASS {mg) 8,6693E+12
SCLUBILITY LIMITED ACTIVITY (Ci) 1.2578E+12
TRANSIT TIME IN UNSAT ZONE (years) 3.3015E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 1.1939E-01

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2,30E-27 Efi

>>> RESULTS OF CALCULATIONS .

T I R R R R R L NS T I I

MAXIMUM RADIONUCLIPE CONCENTRATION LIMIT CALCULATICN

DECAY-INGRCWTH FACYORS 7.5229E-01 6.7942E-04 7.5030E-31 9.2997E-21 1.77278-21 &,6466E-22
LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = 3.00E-01 Ci/L

NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF ITHE MAXIMUM PARENT CONCENTRATION
MAXIMUM GW CONCENTRATION FOR MBR #1: 4§.16E-14 Ci/L :

AVERAGE GW CONCENTRATION FOR MBR #1: 4.16E-14 Ci/L
MAXIMUM GW CONCENTRATION FOR MBR #2: 1,03E-17 Ci/L
AVERAGE GUW CONCENTRATION FOR MBR #2: 1.03E-17 Ci/L
MAXINUN G# CONCENTRATION FOR MBR #3: 4.15E-24 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #3: 4.15g-2¢ Ci/L
MAXINUM GW CONCENTRATION FOR MBR #4: 3.11%-35 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #4: 3.11E-35 Ci/L
MAXIMUM GW CONCENTRATION FOR MBR #5: 1.17E-3 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #5: 1.17E-34 Ci/L
MAXIMUM GW COMCENTRATION FOR MBR #6: 2.22E-36 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #6: 2.22E-36 Ci/lL
PEAK TIME (y}: T.391630E+0Q0
LIMITING PCND EFFLUENT CONCENTRATION (Ci/L}: 0.000E+00
EXECUTION TIME {aeconds) 13 .

LR R T )

* RUN NUMBER 4 *

LR S22 222 E]

TITLE: SR-90

NPROG 0,.000E+00
MW 9. 000E+01
THALF 2.912E+01
QI 2.650E-03
ZKDS 2.0008+01
ZKDu 2.000E+01
ZKDA 2.000E401

>>> VALUES CALCULATED IN SCURCE SUBROUTINE

LA R Y T TR T LY L T S ey

LEACH RATE CONSTANT {l/y) 2,2739%9E-01
UNSATURATED PORE VELOCITY (m/y) 1.017CE+02
DECAY CONSTANT(S) (1l/y) 2.3803E-02
RETARDATION FRCTOR(S) ($ATURATED) 3.0100E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS B.041BE+0D
RETARDATION FACTOR (UNSATURATED) 6.3500E+01
SOLUBILITY LIMITED MASS (mg) 2,8141E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 3.8417E+12
TRANSIT TIME IN UNSAT ZONE (years) 1.061BE+01

FRACTION DECAYED DURING UNSAT TRANSPORT 2,2328E-01
POND SEDIMENT INVENTORY AT END OF GPERATIONS: 2.62E-10 C. .
>>> RESULTS OF CALCULATIONS

R S N Y SR R R R s T

MAXTMUM RADIONUCLIDE CONCENTRATION LIMIT CALCULATION

LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = 1’ 00E-01 Ci/L
MAXIMUM GW CONCENTHATION FOR MBR #1: 2.23E-13 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 2.23E-13 Ci/L

PEAK TIME (y): 1.779062E+01
LIMITING POND EFFLUENT CONCENTHATION (Ci/L): 0.000E+0Q0
EXECUTION TIME (seconds) 11

L T T T T T T Y

* RUN NUMBER 5§ *

A N STt ]

TITLE: O-Phoaphate

IMODE 4.000E+Q0
NPROG 0.000£+00
THALF 0.000E+00
ZKDS 0.000E+00
ZKDU 0, 00DE+00Q
ZKDA 0. COOE+00
QI 1.380E+06

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R R N N N S A R R I I

LEACH RATE CONSTANT (1/y) 5.4800E+01



UNSATURATED PORE VELOCITY (m/y} 1.0170E+02
DECAY CORSTANT(S) (1/y) 0.C000E+4+00
RETARDATION FACTOR(S) (SATURATED} 1.0000B+00
LEACH AATE CONSTANT FHOM POND SEDIMENTS 6,9734E+02

RETARDATION FACTOR (UNSATURATED} 1.0000E+C0
SOLUBILITY LIMITED MASS (mg) 3.2452E+11
SOLUBILITY LIMITED ACTIVITY (Ci} 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years} 1.6717E-01

FRACTION DECAYED DURING UNSAT TRANSPORT 0,000CE+00

POND SEDIMENT INVENTCRY AT END OF OPERATIONS: 9.83-212 l;:‘lg
»»> RESULTS OF CALCULATIONS :
L L L T T T L e e T L T S PP
MAXTIMUM NON RADICLOGICAL CONTAMINANT CALCULATION

MAXTMUM CONCENTRATION  7.95E-02 mg/L

AVERAGE CONCENTRATION  7.95E-02 mg/L

PEAK TIME (y): 2.3060098-01
LIMITING POND EFFLUENT CONCENTRATION {(mg/L}:  0.0DDE+00D:
EXECUTYON TIME (seconds) 10 !

LR R R T R A ]

* RUN NUMBER & *

whrhd bbb b kbbb v bbb

TITLE: Z_&_5-Tp_(Silvex)

ZKDs 7.B00E+00
Z¥xpu 7.B800B+00
EKDA 7.800E+00
QI 2.9308+07

>>> VALYES CALCULATED IN SKIRCE SUBROUTINE

R T S S R R AR R L]

LEACH RATE CONSTANT (1/y) 5.7928E-01
UNSATURATED PORE VELOCITY (m/y} 1.01708+02
DECAY CONSTANT (3) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1,4920E+02
LEACH RATE OONSTANT FROM POND SEDIMENTS 2.0255E+01
RETARDATION FACTCR (UNSATURATED) 2.5375E+01 N
SOLURILITY LIMITED MASS (mg) 1.11T3E+13 i
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+D0
TRANSIT TIME IN UNSAT ZONE (years) 4,.241BE+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 7,.4BE-11 mg
>>> RESULTS OF CALCULATIONS )
00"iiit‘iﬁ‘\l&.0*ﬁ‘i*iﬁﬁiiiiiiiiii‘iiiti.ﬁt’tittii“iit
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCEWTRATION  1.13E-02 mg/lL

AVERAGE CONCENTRATION  1.13E-02 mg/L

PEAK TIME {y}: 1.354542E+01
LIMITING POND BFFLUENT CONCENTRATION (mg/L): G.00CE+C0
EXECUTION TIME (ssconds) 16

L Y T 2 LR R R 4

* RUN NUMBER 7 +

L R T T YT L]

TITLE: Arsenic

2KDs5 3.0DDE+0Q
ZKDpU 3.000E+00
ZKDA 3.C0DE+00
Qr 2.500E+07

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R R R N RN Y RS N e ]

LERCH RATE CONSTANT {1/y!} 1. 4B811E+00
UNSATURATED PORE WELOCITY {m/y} 1.0170E+02
DECAY CONSTANT(S) (l/y!} ¢. 00O0E+DD
RETANDATICN FACTOR(S) (SATURATED} 5,8000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 5.0323E+C1
RETARDATION FACTOR (UNSATURATED) 1.0375K+01
SOLUBILITY LIMITED MASS (mq) 4.1969E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 1.73AB+00

FRACTION DECAYED DURING UNSAT TRANSPCRT 0.0000E+00

POND SEDIMENT INVENTORY AT END CF OPERATIONS: 4.B7E-37 ng
»>> RESULTS OF CALCULATIONS .
LA R R R L s s Y T S S s R R ]
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 2.48E-02 mg/L

AVERAGE OONCENTRATIOR  2.48E-02 mg/L

PEAK TIME (y): §.3514B2E+00



LIMITING POND EFFLUENT CONCENTRATION (mg/L}: 0.000E+00
EXECUTION TIME (seconds) 17

B T T T

* RUN NUMBER 8 *

L T e e S

TITLE: Cadmium

ZKDS 6.000E+00
ZKDU 6.000E+00
ZKDA 6. 000E+00
QI 3.990E4+06

>>»> VALUES CALCULATED IN SOURCE SUBRROCUTINE

R R S N N T S R R R R AT S e T

LEACH RATE CONSTANT (i/y) 7.506BE-01
UNSATURATED PORE VELOCITY (m/y) 1.0170E+02
DECAY CONSTANT(S) (1/y) ¢.0QUCE+CO
RETARDATION FACTOR(S) (SATURATED} 1.1500E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.6104E+01
RETARDATION FACTOR (UNSATURATED) 1.9750E+01
SOLUBILITY LIMITED MASS {mg) 8.6693E+12
SOLUBILITY LIMITED ACTIVITY ({Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 3.3015E+400

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 8.47E-17 ng
>>> RESULTS OF CALCULATIONS :
L R R R R A AR LR R R T T
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 2.00E~03 mg/L

AVERAGE CONCENTRATION Z2.00E-03 mg/L

PEAK TIME (y): 1.047174E+01
LIMITING PORD EFFLUENT CONCENTRATION (mg/L): 0.000E+D0Q
EXECUTION TIME (seconds) 16

dhh bk bk w bbb bbb

* RUN NUMBER 9 +

L T T T Y

TITLE: Chloreform

ZKDS 1.300E-01
ZKDu 1.300E-01
ZKDA 1.300E-01

QI 8.1BOE+03
>>> VALUES CALCULATED IN 50URCE SUBROUTINE

R S S Y Y SN S S A ]

LEACH RATE CONSTANT (1/y) 2.18D6E+01
UNSATURATED PORE VELOCITY (m/y) 1.0170E+02
DECAY CONSTANT(S) (1/y) 0. 0000E+00
RETARDATION FACTOR(S) (SATURATED) 3.4700E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 4.4783E+02
RETARDATION FACTCR (UNSATURATED) L. 4063E+00
SQLUBILITY LIMITED MASS (mg) 5.053ZE+11
SOLURILITY LIMITED ACTIVITY (Ci} 0. DODOE+QD
TRANSIT TIME IN UNSAT ZOMNE (years} 2.3508E-01

FRACTION DECAYED DURING UNSAT TRANSPORT 0,0000E+00

PORD SEDIMENT INVENTORY AT END OF OPERATIONS: 5.B3-214 mé
»>> RESULTS OF CALCULATIONS

R e R N R R R R A A R R I
MAXTMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 1.36E-04 mg/L

AVERAGE CONCENTRATION 1.36E-04 mg/lL

PEAK TIME (y): 4.524778BE~D1
LIMITING POND EFFLUENT CONCENTRATION (mg/L): C.0CCE+OC
EXECUTION TIME (seconds) 13

LR T R R R

* RUN NUMBER 10 +

L TR A LS

TITLE: Chromium

ZKDS 1.200E+00
ZKDU 1.200E+Q0
ZKDS 1.200E+Q0
QI 1.210E+10

>»> VALUBES CALCULATED IN SQOURCE SUBROUTINE

LR AR R R T T T T

LEACH RATE CONSTANT {(1/y) 3. 85HAE+00
UNSATURATED PORE VELOCITY (m/y) 1.0170E+02
DECAY CONSTANT(S] (1/y) 0,.0000B+00
RETARDATION FACTOR(S) (SATURATED) I AT00E+00

LEACH RATE CONSTANT FROM POND SEDIMENTS 1.1352E+02



RETARDATION FACTCR (UNSATURATED) 4.7500E+00

SOLUBILITY LIMITED MASS (mg) 1.9338E+12
SOLUBILITY LIMITED ACTIVITY (Ci) C.000DE+CO
TRANSIT TIME IN UNSAT 20NE (years) 7.9404E-01 ‘

FRACTION DECAYED DURING UNSAT TRANSPORT G.O0ROQQE+CO
1

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.CZE-89 mg

»>> RESULTS OF CALCULATIONS

R R e N R R RN Tt

MAXIMUM NON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMUM CGNCENTRATION 2.01B+02 mg/L

AVERAGE CONCENTRATION  2.01E+02 mg/L

PEAK TIME (y): 1.018144E+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00
EXECUTION TIME {saconds=) 6

L e T L Y

* RUN NUMBER 1 *

LR R T Y

TITLE: Copper

ZKDS 2.000E+01
ZKDY 2.000E+01
ZKDS Z.D00E+01
ar B.0BOE+Q7 !

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R T TR X T TR TR T I NP

LEACH RATE CONSTANT {1/y} 2.2739E-01 |
UNSATURATED PORE VELOCITY (m/y) 1.0170E+02 ‘
DECAY CONSTANT(S) (l/y) 0.0000E+Q0Q
RETARDATION FACTOR(S) (SATURATED) 3.4700E+00 !
LEACH RATE CONSTANT FROM POND SEDIMENTS 8.0418E+400
RETARDATION FACTOR (UNSATURATED) 6.3500E+01
SOLUBILITY LIMITED MASS (mg) 2.9141E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years} 1.0615E+01 :

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: B8.36E+00 ILq
>»> RESULTS OF CALCULATIONS

LR R AR AR R S R A e R A R A R R Y
MAXIMUM NON RADIOQLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATICN 1.20E+400 mg/L

AVERAGE CONCENTRATION  1.20E+00 mg/L

PEAK TIME (y)}: 1.097168E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L):  0,0DDE+00:
EXECUTION TIME {gaconds} 1 ‘

P T T T Y

* RUN NUMBER 12 *

R e T I T ]

TITLE: Flucride

ZKDS 0.000E+Q0
Lxou 0.000E+00
ZKDS 0.000E+00
[+28 9.610E+06

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LR Y T Y Y Ry Py

LEACH RATE CONSTANT (1/y} 5. 4800E+01
UNSATURATED PORE VELOCITY (m/y) 1.0170E+02
DECAY CONSTANT(S) {(l/y} 0.6000E+00
RETARDATION FACTOR({S] (SATURATED) 3.4700E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS €.9734B+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+00
SOLUBILITY LIMITED MASS {(mg} 3.2452E+11
SOLUBILITY LIMITED ACTIVITY {(Ci) 0.0000E+DD
TRANSIT TIME IN UNSAT ZONE (years) 1.6717E-01

FRACTION DECAYED DURING UNSAT TRANSPCGRT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: &.85-211 mig
>»> RESULTS OF CALCULATIONS

L T e e T T T R TS T IR Y SRS TP TR F P LT PR FIPGS
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 1.60E-91 mg/L

AVERAGE CONCENTRATION 1.60E-01 mg/L

PEAK TIME {y): 3.845665E-01
LIMITING POND EFFLUERT CONCENTRATION (mg/L): 0.000E+00
EXECUTION TIME (seconds) 16

bbbk h bbb b

* RUN NUMBER 13 *+



LR R Ty

TITLE: Methylena Chleoride

ZKDS Z.6108-02
ZKDU 2.610E-02
ZKDS Z.610E-02
[#38 J.130E+05

»>> VALUBS CALCULATED IN SCURCE SUBROUTINE

R L Ny R

LEACH RATE CONSTANT (1/y) 4.1730E+01
UNSATURATED PORE VELOCITY (m/y!) 1.0170E+02
DECRY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 3.4700E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 6.2718E+0Z
HETARDATION FACTOR (UNSATURATED) 1.0816E+00
SOLUBILITY LIMITED MASS (mg) 3.6082E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 1.B0B0E-01

FRACTICON DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.23-212 ng
»>>> RESULTS COF CALCULATIONS
L N R R R R AR AR R LRy
MAXTIMUM NON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  5.20E-03 mg/L

AVERAGE CONCENTRATICN 4£.20E-03 mg/L

PEAK TIME (y): 3,.990552E-01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00
EXECUTION TIME (saccnds) 15

dthrd bbbkl bbb .

* RUN NUMBER 14 *

LR R AT x

TITLE: Selenium

ZKDS 4.000E+00
IKDU 4.C0OE+00D
ZKDS 1.000E+CC
QI B.930E+06

>>> VALUES CALCULATED IN SOVRCE SUBROUTINE

R R R R L A e 2 ]

LEACK RATE CONSTANT (1l/y) 1.1184E+00
UNSATURATED PCRE VELGCITY (m/y) 1.0170E+02
DECAY CONSTANT(S) (1l/y} 0.0000E+00
RETARDATION FACTOR(S) [(SATURATED) 3.4700E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 3.B436E+01
RETARDATION FACTOR (UNSATURATED) 1.35C0E+01
SOLUBILITY LIMITED MASS {mg) 5,8877E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+0C0C
TRANSIT TIME IN UNSAT ZOME (years) 2.2567E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.00D0E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: J.68E-27 mg
>>> RESULTE OF CALCULATICNS

AR AR R R A s R A R R L T R T T R ]
MAXIMUM KON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 1.49E-01 mg/L

AVERAGE CONCENTRATION 1.49B-01 mg/L

PEAK TIME (y): 2.498399E+C0
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.00CE+0G
EXECUTION TIME (seconds) 2

btk kb hhd bbb d

+ RUN NUMBER 15 *

bk hh bk bbb

TITLE: Silver

2KDS 9.0008+01

ZKDU 9.000E401

ZKDs 9.000E+01

[} 3.380E+07 ;

>»> VALUES CALCULATED IN SOURCE SUBROUTINE

L Y S Y Sy S P R R R R I I ]

LEACH RATE CONSTANT (1/y) 5.0654E-02
UNSATURATED PORE VELOCITY (m/y) 1.0170E+02
DECAY CONSTANT(S) (i/¥} 0. 0000E+00
RETARDATION FACTOR{S) {SATURATED) 3.4700E+00C
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.8032E+00
RETARDATION FACTOR (UNSATURATED) 2,8225E+02
SQLUBILITY LIMITED MASS (mg) 1,2550E+14
SQLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00

TRANSIT TIME IN UNSAT ZONE (years) 4.71B3E+01



FRACTION DECAYED DURING UNSAT TRANSPORT O.0CGCE+00

e LT “‘\‘

POND SEDIMENT INVENTORY AT END OF CPERATIONS: 9.18E+05% ng
»>> RESULTS OF CALCULATIONS '
LAE AR AL AT R L R L R R N R e
MAXIMUM NON RADICLOGICAL CONTAMIMANT CALCULATION
MAXIMUM CONCENTRATION 2.97E-01 mg/lL
AVERAGE CONCENTRATICN 2.97E-01 mg/L
PEAK TIME (y): £.778151E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00:
BXRCUTION TIME {seconds) 2

AL AR R LSRR LR XY

* RUN NUMBER 16 +

AR EREEE RIS R R 2 )
TITLE: Sulfate
2KDS 0.0CQE+0D
£XDu 0.00CE+0QD
ZKDS 0.CO0E+00
QI 3.5C0E+05

»>> WALUES CALCULATED IN SOURCE SUBROUTINE
LAS R SRR R R R 2 R T S T R R A L ]
LEACH RATE CONSTANT {1/y) 5.4B0DE+D1
UNSATURATED PORE VELOCITY {m/y) 1.01708+02
DECAY CONSTANT(S) (1/y) 0. 0DDOE+00
RETARDATION FACTOR(5) (SATURATED) 3.4700E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 6.9734E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+400
SOLUBILITY LIMITED MASS (mg) 3,2452E+11
SCLURILITY LIMITED ACTIVITY (Ci) 0. 0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 1.6717E-01
FRACTION DECAYED DURING UNSAT TRANSPORT 0.000DE+00
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.49-208 lilg
>>> RESULTS OF CALCULATIONS 1
LR SRR R AR N Y S Y R 22222 ]
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM COMCENTRATICN 5.B1E+01 mg/L
AVERAGE CONCENTRATION 5.B81E+01 mg/L ; o
FPEAK TIME (y): 3.845665E-01 ;
LIMITING POND EFFLUENT CONCENTHATION (mg/L}: 0.000E+C0
EXECUTICN TIME (seconds) 15 :

R T ey

* RUN NUMBER 17 *

X e e T Y R T T

TITLE: Zinc

ZXDS 1.600E+C1
ZKDU 1.600E+C1
ZKDS 1.600E+01
QI 1.730E+09

>>> VALUES CALCULATED IN SOURCE SURRCUTINE

LR R R e Y Y TN R R R E]

LEACH RATE CONSTANT (1/y) 2,8394E-01

UNSATURATED PORE VELCCITY (m/y) 1.0170E+02 f

DECAY CONSTANT(S) {i/y) 0.0000E+00 .
RETARDATION FACTOR(S) (SATURATED) 3.47T0DE+00 i

LEACH RATE CONSTANT FROM POND SEDIMENTS 1.0023E+01

RETARDATION FACTOR (UNSATURATED) 5.1000E+01

SOLUBILITY LIMITED MASS {mg} 2.2577E+13

SCLUBILITY LIMITED ACTIVITY (Ci) C.COROE+O0

TRANSIT TIME IN UNSAT ZONE {years) 6.95255E+00

FRACTION DECAYED DURING UNSAT TRANSPORT ©,000CE+0C

POND SEDIMENT INVENTORY AT END OF OPBRATIONS: 3.40E+00 ngig
>>> RESULTS OF CALCULATIONS 1
R T T T T T T T T PR T IS S TS G earag
MAXTMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXTIMUM CONCENTRATION 2.65E+01 mg/L

AVERAGE CONCENTRATION 2.65E+01 mg/L

PEAK TIME (y): 8.856701E+00
LIMITING POND BEFFLUENT CONCENTRATION {mg/L): 0.000E+00
EXECUTION TIME (seconds) 1

L R T T L 2]

* RUN NUMBER 18 +

L T Y TR

Site: ANL-08, EBR Leach Pit; Maximum Co*entraﬁon



Pl

AR AL LA R A A R R R R R R Y
* GWRUN2.BAS *
* This program is a shell for *
* GWSCREEN to make multiple runs -
* For GWSCREEN Version 2.4 ONLY *
+ A. 5. Rood 01-11-95% *

L LN Y R e R e R Rt I

dhh kbbb ad

* RUN NUMBER ] *

LR TR S TR g

TIME OF RUN 14:32:05.8

PATE OF RUN 07/31/97

INPUT FILE NAME: GWSCREEN.PAR

QUTPUT FILE NAME: GWSCREEN.QUT

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY

This material resulted from work developed under U.S5. Department of
Energy, Cffice of Environmental Restoration and Waste Maragement,
DOE Field Office, Idaho, Contract Number DE-AC07-761D015%0.

This material is subject to a limited government iicense
Copyright 1993, EG4G Idaho Inc., Idaho National Engineering Laboratory,
all rights resarved. Neither the United States nor the United States
Department. of Energy, nor any of their employees, makes ¢ny warranty
expressed or implied, or assumes any legal liability or |
responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or irepresents that
its use would not infringe on privately owned rights. Sukroutines GOLDEN
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numericel Recipes
Software. Reproduced by permission from the book, Numerjcal Recipes,
Cambridge University Press.

LR R A R R L T P RS T T 2 ]

+ -
* This output was produced by the model: M
* -
* GWSCREEN *
* Varsion Control Copy, Version Z.da +
* A semi-analytical model for the assessment ¢+
* of the groundwater pathway from the leaching *
* of surficial and buried contamination and *
* release of contaminants from percolation ponds *
+ 02-28-95 +
+ Arthur §, Rood N
+ Idaho National Engineering Laboratery -
* EG&G Idaho Inc. -
* Subsurface and Envircnmental Modeling Unit ¢
* PC Box 1625 M
M Idaho Falls, Idaho 83415 *

R R Y T e Y R R 2 R R R R R AR AR R}

>>>» TITLE OF PROJECT:

AM-241 ANL-08 EBR LEACH PIT

SIMPSON RULE SOLUTION

JSTART = €

IMAX = 12

EPS =  1.0000E-02

MODEL. OPTIONS

IMODE: 1 i
KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL ¥ONC
IMODEL:2 (1} SURF OR BURIED SOURCE; (2)}POND SOURCE; (3) TQBULATED SOURCE
ITYPE:Z {0] VERT AVG; (1) NON-VERT AVG: (2} AVG FROM 0 T0ZD
>>> INPUT DATA

LA e T Y )

NUMBER OF RADIOACTIVE PROGENY 3

LENGTH OF SQURCE PARALLEL TO GW FLOW (m) 6. 0OB+0C
WIDTH OF SOURCE PERPENDICULAR TC GW FLOW (m) 1.20E+01
THICKNESS OF SOURCE {m) 1.10E-01
PERCOLATION RATE (darcy vel m/y) 1.00E-03 ;
VOLUMETRIC WATER CONTENT IN SOURCE 2.40E-01
VOLUMETRIC WATBER CONTENT IN UNSATURATED ZONE 4.B0E-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00

SORPTION CCEFFICIENT AT SOQURCE (ml/g} 3.40E+02



BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00

UNSATURATED ZONE THICKNESS (m) 1.BCE+01

SORPTION COBFFICIENT IN UNSAT 20NE {ml/g) 3.4CE+02

OPTIONAL LOSS RATE CONSTANT FOR SOQURCE (y**-1) 0.00E+C0

INITIAL MASS OR ACTIVITY (mg or Ci) 0. 00E+00

MOLECULAR WEIGHT (g/mole) Z2.41B+02

SOLUBILITY LIMIT {(mg/L) 1.6CE+06

HALF-LIFE(S) OF CONTAMINANT AND PROGENY (y) 4.32B402 2.10E+06 1.59E+0
BULK DENSITY OF AQUIFER (g/em*+*3) 1.9GE+00

PORCSITY OF AQUIFER 1,00E-01

SCRPTION CORFFICIBNT(S) IN RQUIFER (ml/g) 3.40E+02 5. 00E+00 1.00E+0
DISPERSIVITY X DIRECTION (m) 9.00E+00

DISPERSIVITY ¥ DIRECTION (m) 1.00E+00

DISPERSIVITY Z DIRECTION (m) 1.00E-01

PORE VELOCITY (m/y) 3.6DE+02

AQUIFER THICKNESS (m) 7.60E+0]

DISTANCE TO RECEPTOR ALONG X AXIS (m) 3.00E+00

DISTANCE TO RBCEPTOR ALONG Y AXIS {m) 0.00E+00

WELL SCREEN THYICXNESS {m) 1.50E+401

RADIOLOGICAL DOSE CONVERSION FACTOR (rem/¢i} 1.008-01 1.00E-01 1.00E-¢
MASS RELEASE RATE TO POND {mg or Ci per y) 1.868-06

OPERATION TIME OF POND (years) 1.50E+01

LIQUID EFFLUENT FLOW RATE TO POND (m+*3/y} 5.64E+02

MCISTURE CONTENT OF UNDERLYING SEDIMENTS 4.77E-01

EVAPORATION RATE CONSTANT FROM POND (y++-1) 0.00E+0C

EFFECTIVE WIDTH OF POND AT AQUIFER {m) 1,22E+01

UNITS OF CONTAMINANT Ci

INFUT DATA FILE CREATED BY: DATE / 7

INPUT DATA CHECKED BY: DATE /

LIMITING SOIL CONCENTRATION CALCULATION :
»>> INITIAL ACTIVITY CONVERTED TO MASS (mg) 0.00E+00
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LR R L Y ]

LEACH RATE CONSTANT (1/y) 1.7817E-05

UNSATURATED PORE VELOCITY (m/y) 1.6319E+01 :

DECAY CONSTANT (5) (1/y) 1.6045E-03 3,300fE-07 4.35548-0
RETARDATION FACTOR(S) (SATURATED) 6.4610E+03 9.600?)5&01 1.9010E+0
LEACH RATE CONSTANT FROM POND SEDIMENTS 1,3950E-01 :

RETARDATION FACTCR (UNSATURATED) 1.06358+03

SOLUBILITY LIMITED MASS (mg) 4.0430E+12

SOLUBILITY LIMITED ACTIVITY (Ci) 1.3B%4E+1C

TRANSIT TIME IN UNSAT 20NE (yeara) 1.173CE+G3

FRACTION DECAYED DURING UNSAT TRANSPORT 8,4773E-01
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.16E-05 C.
>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION :

AR R N R N R R eI

INTEGHATION TIME (years) 1

BODY WEIGHT (kg} 7.000E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2, 000E+00
EXPOSURE FREQUENCY {days/year) 3.500E+02
EXPOSURE DURATION (years) 1.Q00E+00
RADIOLOGICAL DOSE LIMIT {rem/y) 1.C000E-04
CARCINOGENIC RISK CRITERIA 1.000E-C6
HAZARD QUOTIENT 1.000E+00

>>> RESULTS OF CALCULATIONS

LR R RS SRR R R R T N T L R R TR R R N S a e apap ey

COMMITTED EFFECTIVE DOSE EQUIVALENT CALCULATION i
DECAY-INGROWTH FACTORS 1.4841E-01 1.7914E-04 5.89085-07 2.4339E-08
COMPOSITE DOSE CONVERSION FACTOR {rem/Ci}: 1.088-01

LIMITING GROUNDMATER CONCENTRATION (Ci/L}: 1.328-06

NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF 'QHE MAXIMUM PAR
MAXIMUM GW CONCENTRATION FOR MBR #1: 1.77E-1% Ci/L CEDE }- 1.24E-13 re
MAXIMUM GW CONCENTRATION FOR MBR #2: 1.41E-16 Ci/L CEDE = 9,B4E-15 re
MAXIMUM GW CONCENTRATION FOR MBR #3: 2.39E~20 Ci/L CEDE= 1,67E-18B re
MAXIMUM GW CONCENTHATION FOR MBR #4: 0,.87E-22 Ci/L CEDE = 6,91E-20 re
MAXIMUM CBDE 1.34E-13 rem !

PEAK TIME (y): 1.18%013E+03

LIMITING POND EFFLUENT CONCENTRATION (Ci/l): 2.466E-03

EXECUTION TIME (seconda} 10

LR TN E 3




* RUN NUMBER 2 *

Fh kb ki kb kbbb

TITLE: CC-6D

NPROG 0.000E+00
IMW 6.000E+01
THALF 5.270E+00
Q1 Q0.0Q00E+00
RMI 1.360E-02
ZKD3 1.000E+01
ZKDU 1.000E+0%
ZKDA 1.000E+01

>>> VALUES CALCULATED IN SCURCE SUBROUTINE

R L L T e T R TS N X ]

LEACH RATE CONSTANT (1/y]) 5.9652E-04
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01 .
DECAY CONSTANTI(S) (1l/y) 1.3153E-01 .
RETARDATION FACTOR(S) (SATURATED) 1.9100E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 4.6012E+00 ;
RETARDATION FACTOR (UNSATURATED) 3.2250E+01
SOLUBILITY LIMITED MASS (mg) 1.2258E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 1.3BT0E+11
TRANSIT TIME IN UNSAT ZONE (years) 3.5571E+Q1

FRACTION DECAYRD DURING UNSAT TRANSPORT 9.%071E-01

POND SEDIMENT INVENTCRY AT END OF OPERATIONS: 2.87E-03 di

»>>> RESULTE OF CALCULATIONS
s R st LR st s

COMMITTED EFFECTIVE DOSE ECQUIVALENT CALCULATION

COMPOSITE DOSE CONYERSION FACTOR (rem/{i): 1.00E~-D1

LIMITING GROUNDWATER CONCENTRATION (Ci/L): 1.43E-06

MRKIMUM GW CONCENTRATION FOR MBR #i: b5.93E-12 Ci/L CE!DI;E = 4.15E-19 rem
MAKIMUM CEDE 4.15E-10 rem

PEARK TIME (y): 5.082736E+01
LIMITING POND EFFLUENT CONCENTRATION (Ci/L): 5.813E-03;
EXECUTION TIME (seconds) 9

L Y S

* RUN RUMBER 3 *

bbbk bbb vd vt

TITLE: C$-134

NPROG 0.000E+0C
MW 1.340E+02
THALF 2.060E+00
QI 0.000E+00
RMI 1.660E-05
ZKDS 5.0008+02
2KDU S.DO00E+02
ZKDA 5.C0CCE+02

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R T T T T T Ty Yoy

LEACH RATE CONSTANT (1/y) 1.2117E-05
UNSATURATEDR PCRE VELOCITY (m/y) 1.6319E+01
DECAY CONBTANT{S) (1/y) 3.3648K-01
RETRRDATION FACTOR(S} (SATURATED) 9.5010E+03
LEACH RATE CONSTANT FROM PCND SEDIMENTS 9.4889E-02
RETARDATION FACTOR {UNSATURATED!} 1.5635E+03
SCLUBILITY LIMITED MASS (mg} 5.9438E+12
SOLUBILITY LIMITED ACTIVITY (Ci} 7.70L1E+12
TRANSIT TIME IN UNSAT ZONE {(years) 1.7245E+03

FRACTION DECAYED DURING UNSAT TRANSPORT 1.00D0E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.84E-05 Cj

>>> RESULTS OF CALCULATIONS !

AR AR R R a2 2 R AR R AR L L R R R Ry

COMMITTED EFFECTIVE DOSE EQUIVALERT CALCULATION

COMPOSITE DOSE CONVERSION FACTOR (rem/Ci}: 1.00E-01

LIMITING GROUNDWATER CONCENTRATION (CL/L): 1.43B-06

MAXIMUM GW CONCENTRATION FOR MBR #1: 13.65-237 Ci/L CEDE = 2.55-230 rem
MAXIMUM CEDE 2.55-230 rem

PEAK TIME [y): 1.739558E+03
LIMITING POND EFFLUENT CONCENTRATION (Ci/L): 1.1534218
EXECUTION TIME (seconds) 11

hwwd bbbl dbd bbb

+ RUN NUMBER 4 *

bk hr bbbt
TITLE: €5-137
NPROG ¢.000E+DD
ZMW 1.370E+02



THALF 3.0C0E+01

QI 9.000E+00
RMI 4.360E-02
ZKDS 5.000E+02
ZXpU 5.000E+02
ZKDA 5.000E+02

*>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R R N N S s R A R L1

LEACH RATE CONSTANT (1/y) 1.21178-05
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (1/y) 2.310%E-02
RETARDATION FACTOR(S) (SATURATED) $.5010E+03
LEACH RATE CONSTANT FROM POND SEDIMENTS §,4BBYE-02
RETARDATION FACTOR (UNSATURATED) 1.5638E+03
SOLUBILITY LIMITED MASS (mg) 5.9438E+12
SOLUBILITY LIMITED ACTIVITY (Ci} 5.1743E+11
TRANSIT TIME IN UNSAT ZGNE (years) 1.7245%E+03

FRACTION DECAYED DURING UNSAT TRANSPORT 1.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.07E-01 i
>>> RESULTS OF CALCULATIONS

LR R
COMMITTED EFFECTIVE DOSE EQUIVALENT CALCULATION

COMPCSITE DOSE CONVERSION FACTOR {rem/Ci): 1.00E-01
LIMITING GROUNDWATER CONCENTRATION (CifL): 1.43E-06
MAXIMUM GW CONCENTRATION FOR MBR #1: 6.11E-2B Ci/L CEDE
MAXIMUM CEDE 4.28E-26 rem

PEAK TIME (y): 1.739739E+03 i
LIMITING POND EFFLUENT CONCENTRATION (Ci/L): 1.808E+14
EXECUTION TIME (seconds) i0 :

LR Y R T T

* RUN NUMBER 5 +

LR T T T TR ey

TITLE: I-129

RPRCG 0.000E+09
ZMH 1.290E+02
THALF 1.570E+07
QI 9.0GCE+DO
RMI B8.270E-01
ZKDS 5.000E-~02
ZKDU 5.000E-G2
ZKDA 5.000E~-02

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LR R R R Y T X T |

LEACH AATE CONSTANT (l/y) 2. B860E-02
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT (S5} (1/y) 4.4150E-08
RETARDATION FACTOR(S) (SATURATED) 1.9500E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.2901E+02
RETARDATION FACTOR {UNSATURATED} 1.1563E+00
SOLUBILITY LIMITED MASS (ng} §.3718E+06%
SOLUBILITY LIMITED ACTIVITY {Ci) 7.7233E+02
TRANSIT TIME IN UNSAT ZOHE (years) 1.2753B8+00

FRACTION DECAYED DURING UNSAT TRANSPORT 5.630%E-08B
FOMD SEDIMENT INVENTORY AT END OF OPERATIONS: 6.41E-03 Ca
>>> RESULTS OF CALCULATIONS

AR R R R T L L L R L R T 3 N SV AP N GO
COMMITTED EFFECTIVE DOSE BQUIVALENT CALCULATION

COMPOSITE DOSE CONVERSION FACTOR (rem/Ci): 1.00E-C1
LIMITING GROUNDWATER CONCENTRATION (Ci/L): 1,43B-06 ¢
MAXIMUM W CONCENTRATION FOR MBR #1: 6.50E-08 Ci/L C‘BDEE
MAXIMUM CEDE 4.55E-06 rem i

PEAK TIME (y): 4.2713960E+00 )
LIMITING POND EFFLUENT CONCENTRATION {Ci/L): 3.222E-05 !
EXECUTION TIME (seconds) 25 :

L T T Y TS

* RUN NUMBER & +

L I T e

TITLE: NP-237

NPROG 2, 000E+00 :
ZMW 2.370E+02 ;
THALF 2.100E+06

NUMBER OF PROGENY: 2

HALF LIFE FOR MBR 1 2.100E+06
HALF LIFE FOR MBR 2 1.590E+05
HALF LIFE FOR MBR 3 7.340B+03

4,28E-26 rem

4.55E-06 rem



Q01
RMI
IKDS
ZKpu
ZKDA

KD VALUE FOR MBR 1

0.000E+C0
1.340E-02
5.000E+00
5.000B+0C
5.000E+0¢C

5.C0CE+CC

KD VALUE FCR MBR 2 6.00CE+C0

KD VALUE FOR MBR 3

1.000E+02

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R R R R Y S T S A2 T ]

LEACH RATE CONSTANT (l/y)

UNSATURATED PCRE VELOCITY (m/y)

DECRY CONSTANT (S}

RETARDATION FACTOR (UNSATURATED)

(1/y}
RETARDATION FACTOR{S)

SCGLUBILITY LIMITED MASS (mg)

SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE (years)

(SATURATED)

1.1745E-03
1.6319E+01

3.3007E-07 4.35945-06 9.4434E-05
9.60C0E+01 1.15h0E+02 1.9010E+03
LEACH RATE CONSTANT FROM POND SEDIMENTS 8,9272E+00 '

1.6625E+01
6.3178E+10
4.5¢1BE+D4
1.B8337E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 6.0525E-06

POND SEDIMENT INVENTORY AT END OF OPERATICNS:

>>> RESULTS OF CALCULATIONS

R o RS o o OF S o G G AU

COMMITTED E#FECTIVE DOSE EQUIVALENT CALCULATION

4.96E-03 ¢i

DECAY-INGROWTH FACTORS 9.9999E-01 1.454ZE-04 2.2BB2E-(7
COMPOSITE DOSE CONVERSIGN FACTOR (rem/Ci): 1.00E-01
LIMITING GROUNDWATER CONCENTRATION (Ci/L): 1.43E-06

HOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF THE MAKIMUM PARENT CONCENTRATION
3.33E-09 Ci/L CEDE = 2.33E-07 rem
4.05E-13 Ci/L CED§ = 2.83E-1ll rem
3.85E-17 Ci/L CEDE = 2,70E-15 rem

MAXIMUM GW CONCENTRATICN FOR MBR #i:
MAXTMUM GW CONCENTRATICN FOR MBR #2:
MAXIMUM GW CONCENTRATION FOR MBR #3:

MAXIMUM CEDE 2.33E-07 rem
PEAK TIME (y):

LIMITING POND EFFLUENT CONCENTRATION

EXECUTICN TIME {seconds)

L s e e TS L e

* RUN NUMBER 7 *

L T Y

TITLE:
HPROG
ZMW
THALF
WUMBER OF
HALF LIFE
HALF LIFE
HALF LIFE
HALF LIFE
HALF LIFE
[+21
RMI
ZKDS
ZKDU
EKDA
KD VALUE
KD VALUE
XD VALUE
KD VALUE
KD VALUE

PU-Z3B

4.000E+00D
2.3B0B+02
B8.770B+01

PROGENY:
FCR MBR
FOR MBR
FOR MBR
FOR MBR
FOR MBR

1

2
3
1

5

B8.7708+01
2.450E+05
7.540E403
1.600E+02
2.230E+01

¢.000E+0D
1,060E-05
2.200E+01
2.200E+01
2.200E+01

FOR MBR
FOR MBR
FOR MBR
FOR MBR
FOR MBR

1

o e A

5

2.200E+01
&,.000E+00
1.000E+02
S.000E+00
1.000E+02

3,33597BE+01
(Ci/L): 3.299E-05

>»> VALUES CALCULATED IN SOURCE SUBRCUTINE

LA e T X S NN RIS

LEACH RATE CONSTANT (i/y)

UNSATURATED PORE VELCCITY (m/y}

DECAY CONSTANT(S)

{1/y)
RETARDATION FACTOR({S)

{SATURATED)

2.7349E-04
1.6319E+01
7.9036E-03 2.839
$.1900E+02 1.150

LEACH RATE CONSTANT FROM POND SEDIMENTS 2.1272E+00

RETARDATION FACTOR (UMSATURATED)

SOLUBILITY LIMITED MASS (mg)

SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE (years)

6.9750E401
2.6514E+11
4.5449E+09
T.6933E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 4.5559E-01

>>> RESULTS OF CALCULATIONS
LA A L A R Rl R R R e
COMMITTED EFFRCTIVE DOSE EQUIVALENT CALCULATION :
DECAY-INGROWTH FACTORS 4.8310E-01 1.B500E-04 B8.7428E-0% 1.2174E-08 5.5289E-09

POND SEDIMENT INVENTORY AT END OF OPERATIONS:

4.96E-06 C:

E-06 9.1929E-05 4.3322E-04 3.1083E-02
E+02 1.9010E+03 9_.6000E+0]1 1.9Q01QE+03



COMPOSITE DOSE CONVERSION FACTOR (rem/Ci): 1.008-01 |
LIMITING GROUNDWATER CONCENTRATION (Ci/L): 1.43E-06 .
HOTE: PROGENY CONCENTRATICNS ARE REPORTED AT THE TIME OF!: THE MAXIMUM PARENT CONCENTRATICN

MAKIMUM GW CONCENTRATION FOR MBR #1: 3.1PE-13 Ci/L CEOE = 2,23E-11 rem
MAKIMUM GW CONCENTRATION FOR MBR #2: 4.41E-16 Ci/L CENE = 3.11E-14 rem
MAXIMUM GW CONCENTRATION FOR MBR #3: 1.27E-1% Ci/L CEBiEE = B.BY%E-18 rem
MAXIMUM GW CONCENTRATION FOR MBR #4: 3.S50E-20 Ci/L CEﬁ"Z = 2.45E-18 rem
MAXIMUM GW CONCENTRATION FOR MBR #5: 8.04E-22 Ci/L CEDE = 0.00E+00 rem

MAXIMUM CEDE 2.23E-11 rem
PEAX TIME (y): 9.205046E+01

LIMITING POND RFFLUENT CONCENTRATION {Ci/L): B.419E-05:
EXECUTION TIME (seccnds) 5

L s e Y

* RUN WUMBER & *

e I Y R I ]

TITLR:
KPROG
Fr
THALF

PU-239
3.00CE+D0
2.390E+02
2.410E+C4

NUMBER OF PROGENY: 3
HALF LIFE FOR MBR 1
HALF LIFE FOR MBR 2
HALF LIFE FOR MBR 3 3.2B0E+04
HALF LIFE FOR MBR 4 2.177E+01

QI €. 000E+00

RMI 1.440E-04

ZKDS 2.20QE+01

ZKDU 2.200E+D1

ZKDA 2.2C0E+01
KD VALUE FOR MER 1 Z2.200E+01
KD VALUE FOR MBR 2 6.000E+00D
KD VALUE FOA MBR 3 1,C00CE+02
KD VALUE FOR MBR 4 1.000E+02

>»> VALUBS CALCULATED IN SOURCE SUBROUTINE

LR R R e e e S LI T T T T o

LEACH RATE CONSTANT (1/y) 2.734%E-04

UNSATURATED PORE VELOCITY (m/y} 1.6319E+01

DECAY CONSTANT(S) (1/y) 2.8761E~-05 9.8448E-13 2.1133E-65 3,1B40E-02

2.410E+04
7.040E+11

RETARDATICN FACTOR(S) (SATURATED) 4.1900E+02 1.15{0E+402 1.9010E+03 1.9010E+03
LEACE RATE CONSTANT FROM POND SEDIMENTS 2.1272E+00
RETARDATION FACTOR (UNSATURATED) 6.9750E+01
SOLUBILITY LIMITED MASS (mg) 2.6514E+11
SOLURILITY LIMITED ACTIVITY (Ci) 1.6470E+07
TRANSIT TIME IN UMSAT ZONE {years) T.6933E+01

FRACTION DECAYED DURING UNSAT TRANSPORY 2.2102E-~D3

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 6.77E-05 Gi

>>> RESULTS OF CALCULATIONS '
‘Iiiii"iiiﬁiiiiii.t*&“iiiitiiii#.‘iitii\lt“‘i.i..ilG

COMMITTED EFFECTIVE DOSE EQUIVALENT CALCULATION :

DECAY- INGROWTR FACTORS 9.9736E-01 9.0512E-11 8.8016E-M 4.7366R-14

COMPOSITE DOSE CONVERSION FACTOR (rem/Ci): 1.008-01

LIMITING GROUNDWATER CONCENTRATION (Ci/L}: 1.43E-06 &

NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF [THE MAXIMUM PARENT CONCENTRATION

MAXTMUM GW CONMCENTRATION FOR MBR #1: £8.25E-12 Ci/L CEDEi: = 5.78E-10 tem
MAXIMUM GW CONCENTRATION FOR MBR #2: 2,73E-21 Ci/L CEDF = 1.91E-19 rem
MAXTMUM GW CONCENTRATION FOR MBR #3: 1.60E-25 Ci/L CEDBj = 1.12E-23 rem
MAXIMUM GW CONCENTRATION FOR MBR #4: B.64E-26 Ci/L 6.05E-24 rem

CEDE, =
MAXIMUM CEDE 5.78E-10 rom
PEAK TIME {y): 9. 20504 6E+01
LIMITING POND EFFLUENT CONCENTRATION (Ci/L}:  4&.421E-05
EXECUTION TIME {seconds) 5

L T

* RUN NUMBER 9 *

LR AR L Y

TITLE: SR-90

NPROG 0.000E+00
ZHW 9.000E+01
THALF 2.912E+01
QI 0.000E+00
RMI 4.360E-02
ZKDS 2.06CE+D1
ZKIU Z,000E+C1
ZKDA 2,0D0E+01

>>> VALUES CALCULATED IN 5OURCE SUBROUTINE

R L R L T L T E Ty oy

LEACH RATE CONSTANT (1/y) 3.0063E-04



UNSATURATSD PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S} (1/y) 2.3803E-02
RETARDATION FACTOR(S) (SATURRTIED) 1.B100£402
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.3366E+00
RETARDATION FACTOR (UNSATURATED) 6.3500E+01
SOLUBILITY LIMITED MASS (mg) 2.413BE+11
SOLAFBILITY LIMITED ACTIVITY (Ci) 3.2%53E+10
TRANSIT TIME IN UNSAT ZONE (years} 7.003%E+01
FRACTION DECAYED DURING UNSAT TRANSPORT 6.1122E-01
POND SEDIMENT INVENTORY AT END OF CPERATIONS: 1.B85E-02 Ci

>>> RESULTS OF CALCULATIONS

R R R R R R L R R R

COMMITTED EFFECTIVE DOSE EQUIVALENT CALCULATION

COMPOSITE DOSE CONVERSION FACTOR {rem/Ci): 1.608-01

LINITING GROUNDWATER CONGENTRATION (Ci/L): 1.43E-06 |

MAXIMUM GW CONCENTRATION FOR MBR #1:r 4.35E-10 Ci/L CEDH = 3.,05E-08 rem
MAXIMUM CEDE 3.0%E-08 rem

PEAK TIME (y): B.515563E+01
LIMITING POND EFFLUENT CONCENTRATION (Ci/L}: 2.53BE-04
EXECUTICN TIME (seconds) 5

I Y T Y SIS L E]

* RUN NUMBER 10 *

L T T

TITLE: U-234

NPROG 3.900E+Q0
MW 2.340E402
Q1 0.000E+00
ZKDs 6.000E+0D
ZKDY 6.000E+00
ZKDA 6.000E+0D

KD VALUE FOR MBR 1 6.000E+00
KD VALUE FCR MBR 2 1.000E+02
KD VALUE FOR MBR 3 5.000E+00
KD VALUE FOR MBR 4 1.000E+02
THALF 2.450E+05
NUMBER OF PROGENY: 3
HALF LIFE FOR MBR 1 2.450E+05
HALF LIFE FOR MBR 2 7.540E+03
HALF LIFE FOR MBR 3 1.6008+03
HAL¥ LIFE FOR MBR 4 2.23DE+01
RMI 4,720E-02
DF 1.000E+GC
DF VALUE FOR MZR 1 1.000E+00C
DF VALUEZ FCR MBR 2 1,0COR+GC
DF VALUE ¥FOR MBR 3 1.000E+0C0
DF VALUE FOR MBR 4 1.000E+00
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R R e S Y Y S 2L 2R L2 L L]

LEACH RATE CONSTANT {(1/y) 9_BIREE-04

UNSATURATED PORE VELOCITY (m/y) 1.6319E+01

DECAY CONSTANT(S) {1/y) 2.8292E-06 9.192?3-05 4.3322E-04 3.1083E-02
RETARDATION FACTOR(5) (SATURATED) 1.1506R+02 1.901§B+03 9.6000E+01 1.9G10E+03
LEACH RATE CONSTANT FROM POND SEDIMENTS 7.5142E+0C : -
RETARDATION FACTOR (UNSATURATED) 1.9750E+01 !

SOLUBILITY LIMITED MASS (my) 7.5058E+10

SOLUBILITY LIMITED ACTIVITY {(Ci) 4.6843E+05

TRANSIT TIME IN UNSAT ZONE {years) 2.1784E+01

FRACTION DECAYED DURING URSAT TRANSPORT 6.162BE-05

POND SELIMENT INVENTORY AT END OF OPERATIONS: 6.28E-01 Cs.

»>> RESULTS OF CALCULATIONS

LA A AR A R R R R S AR R R R R e R NN Y

COMMITTED EFFECTIVE DOSE BQUIVALENT CALCULATION -

DECAY-INGRCWTH FACTORS 9.9990E-01 3.377BE-03 2.68035-5;; 7.8685E-06
COMPOSITE DOSE CONVERSION FACTOR (rem/Ci): 1.D0E+00 .

LIMITING GROUNDWATER CONCENTRATION (Ci/L): 1.438-07

NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF YHE MAXIMUM PARENT CONCENTRATIOM
MAXIMUM GW CONCENTRATION FOR MBR #1: 3.57E-10 Ci/L CEDE!= 2,50E-07 rem
MAXIMUM GW CONCENTRATION FOR MBR #2: 7.29E-14 Ci/L CEDE:= 5.11E-11 rem
MAXIMUM GW CONCENTRATION FOR MBR #3: 1.15E-14 Ci/L CEDE{= £.02E-1Z2 rem
MAXIMUM GW CONCENTRATION FOR MBR #4: 1.70E-16 Ci/L CEDE%- 1.19E-13 rem
MAXIMUM CEDE 2.50E-07 rem

PEAK TIME (y): 3.690T43E+01 .

LIMITTNG POND EFFLUENT CONCENTRATION {Ci/L}: 1.349E-06

EXECUTION TIME (seconds}) 9

bbb bk bkt h bbb




* RUN WUMBER 11 ~

ddkd kbbb bk b h bbb

TITLE: U-235

NPROG 2.000E+00Q
MW 2,350E+02
THALF T.040E+11

NUMBER CF PROGENY: 2

HALF LIFE FOR MBR 1 T.040E+11
HALF LIFE FCOR MBR 2 3.280E+04
EALF LIFE FOR MBR 3 2.177E+01

QI 0.00CE+CG
RMI 2_4B0E-C4
ZKDS 6.000E+00
ZKDU 6.000E+00C
ZKDA 6.000E+00

KD VALUE FOR MBR 1 6.000E+00
KD VALURE FOR MBR 2 1.000E+02
KD VALUE FOR MBR 3 1.00DE+02
»>> VALUES CALCULATED IN BOURCE SUBROUTINE

AR L Y R S SRS

LEACH RATE CONSTANT (1/y} 9.B3BGE-04
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (1/y) 9.8458E-13 2.11,3E-05 3.1B40E-02
RETARDATION FACTOR(S) (SATURATED) 1.15008+02 1.90;0E+03 1.3010E+03
LEACH RATE CONSTANT FROM POND SEDIMENTS 7.5142E+00
RETARDATION FACTOR (UNSATURATED) 1.9750E+01
SOLUBILITY LIMITED MASS (mg) T.5058E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 1.6233E-C1
TRANSIT TIME IN UNSAT ZONE (years) 2.17684E+01

FRACTION DECAYED DURING UNSRT TRANSPORT 2,1448E-11

PGND SEDIMENT INVENTCRY AT END OF CPHAATIONS: 3,27E-D5 ¢i

>>> RESULTS OF CALCULATICNS

A R R Y R T R R R R AR E R S T T orurpeperrary

COMMITTED EFFECTIVE DOSE EQUIVALENT CALCULATION

DECAY-INGROWTH FACTORS 1.CO0COE+00 7.7753E-04 3.19623—(1;4

COMPOSITE DOSE CONVERSION FACTOR (rem/Ci}: 1.00E+0D
LIMITING GROUNDWATER CONCENTRATION (Ci/L): 1.43E-07

NCGTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF :;THE MAXIMUM PARENT CONCENTRATION
MAXIMUM W CONCENTRATION FOR MBR #1: 1,B6E-11 Ci/L CEDE =
MAXIMUM GW CONCENTRATION FOH MBR #2: 8,7%E-16 Ci/L CEDE =
MAXIMUM GW CONCENTRATION FOR MBR #3: 3.60E-16 Ci/L CEDF@ =

MAXIMUM CEDE 1.3CE-08 rem

PEAK TIME (y): 3.6B07T43E+01
LIMITING POND EFFLUENT CONCENTRATION (Ci/L): 3.349E-06
EXECUTION TIME (=econds) 9

L T T ]

* RUN NUMBER 12 *
AR LI E RS TR TR Y

TITLE: U-238

NPROG 4. 0OOE+00

ZMW 2.300E+02

Qr 0.000E+C0

ZKDS 6.000E+00

ZKDU 6.0005+00

ZKDA 6.000E+00
KD VALUE POR MBR 1  6.000E+00
KD VALUE FOR MBR 6.000E+00
KD VALUE FOR MBR 1.0005+02
¥D VALUE FOR MBR 5.000E+00
KD VALUE FOR MBR 1.000E+02

THALE 4.470E+09
NUMBER OF PROGENY: 4
HALF LIFE FOR MBR 1  4.470E+09
HALF LIFE FOR MBR 2 2.450E+05
HALF LIFE FOR MBR 3 7.540E+03
HALF LIFE FOR MBR 4 1.600E+03
HALF LIFE FOR MBR 5 2.230E+01

RMI 1.320E-04

»»> VALUES CALCULATED IN SOURCE SUBROUTINE

bR R N Y S T T P ARSI I IS

(LI Y XY

LEACH RATHE CONSTANT (1/y) 9.8386E-04
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (1/y) 1.55078-1C 2,829
RETARDATION FACTQR(S} (S5ATURATED) 1.1500B+02 1.150

LEACH RATE CONSTANT FROM POND SEDIMENTS 7.5142E+00
RETARDATION FACTOR (UNSATURATED) 1.9750E+01

E-06 9.1329E-0% 4.3322E-C4 3.10838-02
E+02 1.9010E+03) 9.6000E+01 1.9C10E+03

——



SOLUBILITY LIMITED MASS (mg} 7.5058E+10
SOLURILITY LIMITED ACTIVITY (Ci) 2.5243E+01
TRANSIT TIME IN UNSAT ZONE (years) 2.1784E+01
FRACTION DECAYED DURING UNSAT TRANSPORT 3.3779E-09
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 5.75E-05 Gi
>>> RESULTS OF CALCULATIONS :

LR R A R R AR R R R R R R A R R AR R R R R

COMMITTED EFFECTIVE DOSE EQUIVALENT CALCULATION

DECAY~INGROWTH FACTORS 1.0000E+00 1.04138-04 1.7597E-CT 5.31B96-10 2.1570E-10
COMPOSITE DOSE CONVERSION FACTOR (rem/Ci): 1.00E400

LIMITING GROUNDWATER CONCENTRATION (Ci/L): 1.43E-07 ©

NOTB: PROGENY CONCENTRATICONS ARE REPORTED AT THE TIME OF [THE MAXIMUM PARENT CONCENTRATION
MAXIMUM GW CONCENTRATION FOR MSR #1: 3.278-11 Ci/L CEDE = 2,23E-08 rem

MAXIMUM GW CONCENTRATION FOR MBR #2: 3.408-15 Ci/L CEDE = 2.38E-12 rem

MAXIMUM GW COHCENTRATION FOR MBR #3: 3.4BE-15 Ci/L CEDE = 2.43E-16 rem

MAXIMUM GW CONCENTRATION FOR MBR #4: 3.65E-20 Ci/L CSDE = 2.55E-17 rem

MAXTMUM GW CONCENTRATION FOR MBR #5: 4.26E-22 Ci/L CEDE = 0.00E+0C rem

MAXIMUM CHDE 2.29E-08 rem :

PEAK TIME (y): 3.6B0TA3E+01
LIMITING POND EFFLUENT CONCENTRATICN (Ci/L): 3,349E-06
EXECUTION TIME (seconds) 9 ’

dhdhbh bbb bbb bbb

* RUN NUMBER 13 *

L Y T

TITLE: HpCDD

IMCDE 4.CO0E+DD
NPRCG 0.COOE+0O
THALF C.CO0E+00D
ZKDS 0, 0DDE+00D
ZKDU 0. 000E+00
ZKDA ¢.000E+0Q0
RMI S.140E+05

>>> VALUES CALCULATED IN SOURCE SUBRCUTINE

dhhrr bbbk b d bbb bbbk d b bbb d bbb v kbbb bbb bbb bbb bbb bbb

LEACH RATE CONSTANT {l/y) 3.7879E-02
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (1/y) 0.0C00E+00
RETARDATION FACYOR(S) (SATURATED) 1.0000B+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.4929E+02
RETARDATION FACTOR (UNSATURATED) 1.00008+00
SOLUBILITY LIMITED MASS (mg) 3.7778E+09
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 1.1030E+00

FRACTICN DECAYED DURING UNSAT THRANSPORT 0.0000E+00D
POND SEDIMENT INVENTORY AT END OF OPERATICMS: 3.44E+03 ﬂg
>>> RESULTS OF CALCULATIONS °
P R R R Ty e L T T e
MAXTMUM KON RADIOLOGICAL CONTAMINANT CALCULATION

MAXTMUM CONCENTRATION 3.90E~02 mg/L

AVERAGE CONCENTRATICH 3.50E-02 mg/L

PEAK TIME {y): 9.122651E+00
LIMITING POND EFFLUENT CONCENTRATION {(mg/L): 2.3368E+01 .
EXECUTION TIME (seconds} 18

222222222 2

* RUN NUMBER 14 +

bk bbb bbb bbb

TITLE: HpCDF
ZKDS 0.0008+00
ZKI D.000E+DO
ZKDA 0.000E+00
RMI 8.550E+04

>>> VALUES CALOULATED IN SOUACE SUBROUTINE

R T T T

LEACH RATE CONSTANT {1i/y! 3.7879E-02
UNSATURATED PORE VELOCITY [n/y} 1.6318E+01
DECAY CONSTANT(S) {L/y} ©.0GOCE+CO
HETARDATION FACTOR(S) (SATURATED} 1.0000E+00
LEACH RATE GOMSTANT FROM POND SEDIMENTS 1.4929E+02
RETARDATION FACTOR (UNSATURATED} 1.0000E+00
SOLUBILITY LIMITED MASS {mg} 3.7776E+09
SOLUBILITY LIMITED ACTIVITY {Ci} 0.0000E+0C
TRANSIT TIME IN UNSAT ZONE {years} 1.1030E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00 !

POND SEDIMENT INVENTORY AT END OF COPERATIONS: 5.73E+02 my




>>> RESULTS OF CALCULATIONS

LAA AR AR A 2 R R R ARl A Y T e P PRy
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXTMUM CONCENTRATION 6.48E-03 my/L

AVERAGE CONCENTRATION 6.48E-03 mg/1

PEAK TIME {y}: $.122891E+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 2.338E+01
BXECUTION TIME {ameconds) 18

Ty Y

* RUN NUMBER 15 +

T T Y

TITLE: HaCDF

ZKDS 0.000E+00
ZKDU 0.CGCE+Q0
ZKDA 0.000E+00
RMI 7.060B+C§

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

AR e R R R R R L L]

LEACH RATE CONSTANT (1/y) 3.7879E-02
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECRY CONSTANT(S) (1l/y) 0.0000E+00Q
RETARRDATION FACTOR(S) (SATURATED) 1.0000E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.4929E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+0C
SQOLUBILITY LIMITED MASS (mg) 3.7779E+09
SOLUBILITY LIMITED ACTIVITY (Ci) 0.00C0E+CGC
TRANSIT TIME IN UNSAT ZONE (years} 1.1030E+C0

FRACTION DECAYED DURING UNSAT TRANSPORT 0.C000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 5.26E+02 ;'ng
>>» RESULTS OF CALCULATIONS
D S 2R 2 2 R R R R R R LT oy
MAXIMUM NON RADIQLOGICAL CONTAMINANT CALCULATICN

MAXIMUM CONCENTRATION &.96E~03 mg/L

AVERAGE CONCENTRATION 5,96E-03 mg/L

PEAK TIME (y): 9.122691E+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 2.33BE+01,
EXECUTION TIME {seconds) 18 :

bbb bbb bbbk

* RUK NUMBER 16 +

L e

TITLE: OCDD

ZKDS 0.000E+00
ZKDU 0.000E+00
ZKDA 0.000E+00
RMI 2.440E+06

>>> VALUES CALCULATED IN SQURCE SUBROUTINE

R Y e Y T R L2222 ]

LEACH RATE CONSTANT (1/y) 3.78798-02
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (i/y} ¢.C000E+00
RETARDATION FACTOR(S) {SATURATED) 1.C000E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.1929E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+00
SOLUBILITY LIMITED MASS (mg) 3. 7770E+05
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRARSIT TIME IN UNSAT ZONE {years) 1.10308+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.00005+00

POND SEDIMENT INYENTORY AT END OF OPBRATIONS: 1.63E+04 ng
>>>» RESULTS OF CALCULATIONS ‘
R L N Y N R Y 2220
MAXTMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAX IMUM CONCENTRATION 1.B5E-01 mg/L

AVERAGE CONCENTRATION 1.85E-01 mg/L

PEAK TIME (y): 9.122691E+00
LIMITING POND EFFLUENT CONCENTRATION {mg/L}: 2.338E8+01 ‘
EXECUTION TIME ({seconds) 1B

L

* RUN NUMBER 17 *

T T T R T T RS Y

TITLE: OCDF

2KDs 0.000E+00
ZKDU 0.0008+00
ZKDA C.00DE+Q0
RMI 4,550E+04

»>>> VALUES CALCULATED IN SQOURCE SUBROUTINE



I L R R R R R R e e T RSS2SR L]

LEACH RATE CONSTANT (1/y) 3.7879E-02
UNSATURATED PORE VELOCITY (m/y) 1.6319E401
DECAY CONSTANT(S) (1/y) 0.0000E+00 .
RETARDATION FACTOR(S) (SATURATED) 1,0000E+0Q0 i
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.4929E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+0Q0 !
SOLUBILITY LIMITED MASS {mg) 3.TTTIE+09
SCLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+Q0
TRARSIT TIME IN UNSAT ZONE (years) 1.1030E+Q0

PRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

BOND SEDIMENT INVENTORY AT END OF OPERATICNS: 3.05E+02 ng
>>>» RESULTS OF CALCULATIONS )
AR R R AR R R R AR R 2 A RS R R R R R R R R R R R SRR RS AR R R R LS B0
MAXIMUM NCMN RAPTOLOGICAL CONTAMINANT CALCULATICN

MAXIMUM CONCENTRATION 3.45E-03 mg/L

AVERAGE CORCEMTRATION  3.45E-03 mg/L

PEAK TIME (y}: %.122691E+00 ;
LIMITING POND EFFLUENT CONCENTRATION (mg/L):  2.33BE+Ql
EXECUTION TIME (seconds) 18 .

LR TS R T ]

* RUN NUMBER 18 *

AR R R L e

TITLE: PeCDD

ZKDS 0,000E+00
ZKDU 0. 0C0E+0C
ZKDA 0.000E+00
RML . 540E+01

>>> VALUES CALCULATED IN 50URCE SUBROUTINE

Ly R R Y R T R R A R R A A RN AR RS R R aIe

LEACH RATE CONSTANT (1l/y) 3.7879E-02
UNSATURATED PORE VELOCITY (m/y} 1.6319E+01
DECAY CONSTANT(9) (1/y) 0.00C0E+00
RETARORTION FACTOR(5) {SATURATED) 1.0000E+00
LBACH RATE CONSTANT FROM POND SEDIMENTS 1.4929E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+0D
SOLUBILITY LIMITED MASS (mg) A.TTTBE+09
SCLUBILITY LIMITED ACTIVITY (€i) 9.0009E+00
TRANSIT TIME IN UNSAT ZONE (years) 1.1030E+400

FRACTION DECAYED DURING UNSAT TRANSPCRT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.24E+02 mg
>>> RESULTS OF CALCULATIONS

LA R R R Y R R T R R Y Y
MAXIMUM NON RADICLOGICAL CONTAMINANT CALCULATIGN

MAXIMUM CONCENTRATION  3.67E-03 mg/L

AVERAGE CONCENTRATION  3.67E-03 mg/L

PEAK TIME (y): 9.122651E+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L):  2.338BE+01 .,
EXECUTION TIME {seconds} 18 '

AR R AR R Y Y

* RUN NUMBER 19 *

L R T

TITLE: PeCDF

ZKDS 0.00QE+00
ZKDU 0.000E+00
ZKDA 0.000E+0C
RMI 1.370E+04

»>> VALUES CALCULATED IN SOURCE SUBROUTINE

I T R R e R R R R R eI T

LEACH RATE CONSTANT (1/y) 3.7879E-02
URSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (1/¥) 0.0000E+00D
RETARDATICN FACTOR(S) (SATURATED) 1.0000E+D0
LEACE RATE CONSTANT FRAOM POND SEDIMENTS 1.4529E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+400
SOLUBILITY LIMITED MASS (mg} 3.7T70E+DY
SOLUBILITY LIMITED ACTIVITY (i) 0.0000E+00
THANSIT TIME IN UNSAT ZONE (years) 1.1030E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 9_18E+01 mj
>>> RESULTS OF CALCULATIONS

AR AR SRR R R R R R L R R R R L s s S22 ]
MRXIMUM MNON RADICLOGICAL CONTAMINANT CALCULATION

HAXIMUM CONCENTRATICN 1.04E-03 mg/L




AVERAGE CONCENTRATION  1.048-03 mg/L

PEAK TIME (y): 9.122691E+00
LIMITING POND EFFLUVENT CONCENTRATION (mg/L): 2,338E+01
EXECUTION TIME (saconds) 18

R S e o x s

* RUN NUMBER 20 *

LR L T T e

TITLE: TCDF

ZKDS 0.000E+00D
ZKIU 0.000E+00
ZXDA 0.0Q00E+Q0
RMI 4.320E+403

>>>» VALUES CALCULATED IN SQURCE SUBRDUTINE

R R R L O S g

LEACH RATE CONSTANT (1/y) 3.7879E-C2
UNSATURATED PORE VELOCITY (m/y) 1.6319E+C1
DBCARY CONSTANT(S) (1/y) 0.0CCQE+0D
RETARDATION FACTOR({S} (SATURATED) 1.6000E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.4929E+02 H
RETARDATION FACTOR (UNSATURATED) 1.0000E+00 :
SOLUBILITY LIMITED MASS (mg) 3.7778E+09
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (yeara} 1.10308+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0,0Q0DE+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.B89E+01 ng
>>»> RESULTS OF CALCULATIONS

LA S R R R R R AR R I ]
MAXIMUM NON RADIOLOGICAL OONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  3.2BE-04 mg/L

AVERAGE CQNCENTRATION  3.2BE-D4 mg/L

PEAK TIME (y): 9.122691E+00
LIMITING FOND EFFLUENT CONCENTRATION (mg/L): 2.338E+01
EXECUTION TIME (seconds) 18

LA R RS R T T YTy

* RUN FUMBRR 21 +

R TR T YT T Y

TITLE: Antimony

ZKDS 5.000E+00
2K 5.000E+00C
ZKDA 5.000E+00
RMI 5.540B+406

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

AR A R R R RS R s R IIY]

LEACH RATE CONSTANT (1/y) 1.1M45E-03
UNSATURATED PORE VELOCITY (m/y) 1.6319E+0}
DECAY CONSTANT(S) (1/¥) 0.0000E+00
RETARDATION FACTOR{S} (SATURATED) 9.6000E+01
LEMCH RATE CONSTANT FROM POND SEDIMENTS H8.9272E+00
RETARDATION FACTOR {(UNSATURATED) 1.6625E+01
SOLUBILITY LIMITED MASS (mg) 6.317BE+1C
SOLUBILITY LIMITED ACTIVITY (Ci) G.CCRQE+0D
TRANSIT TIME IN UNSAT ZONE {years} 1,8337E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 6.21E+05 nig
>>» RESULTS OF CALCULATIONS :
tiiitt*biﬁitttﬁfiiiﬁltfﬁfliiiiitiiiiiiiiiiiiiilill‘iii
MAXIMUM NON RADIQLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  4.25E-01 mg/L

AVERAGE CONCENTRATION  4.25E-01 mg/L

PEAK TIME (y): 3.33897BE+01 N
LIMITING PCND EFFLUENT CONCENTRATICN (mg/L):  2.309E+C1 |
EXECUTION TIME (seconds) 10

LR R YT 2T L]

+* RUN NUMBER 22 *

LR T T

TITLE: Arsenic :

2KDS 3.0C0B+00
ZXDU 3.000E+0C
ZKDA 3.000E+C0
RMI $.570B4+06

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

A L T T R Ty Y R T R Y TR S NPT
LEACH RATE CONSTANT (1/y) 1.9179g-03
UNSATURATED PORE VELOCITY {m/y) 1.6319E+01
DECAY CONSTANT(S) (1/y} 0.0000E+00



RETARDATION FACTCR(S) (SATURATED) 5. 8000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.430BE+01

RETARDATICON FACTOR (UNSATURATED!) 1.0375E+01
SOLURTLITY LIMITED MASS (mg) 3.9418E+10
SOLUBILEYTY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 1.1443E+01

PRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: &.69E+05 ng
>»» RESULTS OF CALCULATICNS

LA AR R A R R R R S e R A e R R R R R R R R R R R R R R R R R RN ]
MAXIMUM NON RADIOCLOGICAL CONTAMINANT CALCULATION

MAXIMUM COMCENTRATION  7.50E-01 mg/L

AVERAGE CONCENTRATION  7,50E-01 mg/L

PEAK TIME (y): 2.647085E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 2.261E+01
EXECUTION TIME (seconds) 12

L T T T T TN

* RUN NUMBER 23 +

LR A R L R L L R

TITLE: Barium

ZKDS 5.000E+01
ZKnu 5.000E+91
ZKDA 5.000E+01
RMI 5.000E+06

>»> VALUES CALCULATED IN SOURCE SUBROUTINE

R Y

LEACH RATE CONSTANY (1/y) 1.20B3E-04
UNSATURATED PORE VELOCITY (m/y) 1.6319E+C1
DECAY COMSTANT{S) (1/y} 0.000CE+OC :
RETARDATION FACTOR(S} (SATURATED) 9.510CE+0G2 :
LEACH RATE CONSTANT FROM POND SEDIMENTS 9.4349E-01 ;
RETARDATION FACTOR (UNSATURATED) 1.572%E+02 :
SOLUBILITY LIMITED MASS (mg) $.9778E+11
SOLUBILITY LIMITED ACTIVITY (Ci} C.COD0E+0D
TRANSIT TIME IN UNSAT ZCONE (years) 1.7304E+02

FRACTION DECAYHED DURING UNSAT TRANSPORT 0.0000E+00
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 5.30E+06 ig
>>> HESULTS OF CALCULATIONS ’
A2 R R R R R R R R R R R R R R R R R SR R A R R R R R R R L R E N TR R Y
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  2.G2E-01 mg/L

AVERAGE CONCENTRATION  2.62E-01 mg/L

PEAK TIME (y): 1.896814E+02
LIMITING POND EFFLUENT CONCENTRATION (mg/Lj: 4.391E+01
EAECUTION TIME (seconds) 5

AR R RIS T]

* RUN NUMBER 24 *

dhkdd bbb bbb bbb d b b

TITLE: Beryllium

ZKDS 2.500E+02
ZKDU 2.500B+02
ZKDA 2.500E+02
RMI 1.000E+086

>>> VALUES CALCULATED IN SQURCE SUBROUTINE

R R Y T Y T TPy

LEACH RATE CONSTANT (1/y) 2.4227E-05
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01 !
DECAY CONSTANT(S) (1/y) 0.0000E+00 :
RETARDATION FACTOR({S) (SATURATED) 4.7510E+03 :
LEACH RATE CONSTART FROM POND SEDIMENTS 1.8966E-01
RETARDATION FACTOR (UNSATURATED) 7.B225E+02
SOLUBILITY LIMITED MASS (mg) 2.9738E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 1. 9000E+00
TRANSIT TIME IN UNSAT ZONE (years) 4.6281E+02

FRACTION DECAYED DURING UNSAT TRANSPORT O.0GCQQE+00
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 4.97E+06 mg
»»> RESULTS OF CALCULRTIONS :
L N R e R e R R R L AT
MAXTMUM RON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 9. ME-03 mg/L

AVERAGE CONCENTRATION 9.74E-03 mg/L

FEAK TIME {y}: B.790664E+02
LIMITING POND EFFLUENT CONCENTRATION {(mg/L}: 1.B20E+02
EXECUTION TIME (seconds) K




LR T R g

* RUN NUMBER 25 +

LR R R T R T Ty

TITLE: Cadmium

ZKDS 6.000E+00
2KDU 6.000E+Q0
ZKDA 6,000E+0Q0
RMI 4. 720E+086

>>> VALUES CALCULATED IN SCURCE SUBRGUTINE

LR R L O S

LEACH RATE CONSTANT (1/y} 9.B3BGE-04
UNSATURATED PORE VELOCITY (m/y) 1.6319E+401
DECRY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.1500E402
LERCH RATE CONSTANT FROM POND SEDIMENTS 7.5142E+00
RETARDATION FACTOR (UNSATURATED) 1.9750E+01
SOLUBILITY LIMITED MASS (mg) T.505BE+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0. 00DDE+OD
TRANSIT TIME IN UMSAT ZONE (years) 2.17B4§E+C1

FRACTION DECAYED DURING UNSAT TRANSPORT 0.CCGOGE+CC

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 6.28E+05 ng
>>> RESULTS OF CALCULATIONS

LR R e e e e R I T I T
NAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 3.57E-C1 mg/L

AVERAGE CONCENTRATION 3.57E-01 mg/L

PEAK TIME (y): 3.680T43E+01
LIMITING POND RFFLUENT CONCENTRATION (mg/L}: 2.345E+01 ;
BXECUTION TIME (seconds) 9

LR R T Y

* RUN NUMBER 26 +

LR R e ey

TITLE: Chromium

ZKDS 1.200E+0D
ZKDU 1.200E+00
ZKDA 1.200E+00
AMI 1.810E+09

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LA R Y Y Y R SR T IITIrTY

LEACH RATE CONSTANT (1/y) 4. 4563E-03
UNSATURATED PORE VELOCITY (m/y) 1.63198+01
DECAY CONSTANT(S) (1/y) O.0DDOE+0D
RETARDATION FACTOR(S) {SATURATED) 2.3800E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 3.1275E+01
RETARDATION FACTOR (UNSATURATED) 4, 7500E+00
SOLUBILITY LIMITED MASS (mg) 1.8034E+10
SOLUBILITY LIMITED ACTIVITY {cCi) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) §.2391E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: §,79E+07 -}
>»> RESULTS OF CALCULATIONS
t.ﬁi‘OﬁﬁiiitOtiilliiiit'i'iitti‘iliiii..i‘iii.ii‘..*'*
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 1.44E+02 mg/L

AVERAGE CONCENTRATION 1.44E+0Z mg/L

PEAK TIME (y): 1.809828E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L):  2.235E+01 )
EXECUTION TIME {seconds) 2%

T R R A L]

* RUN NUMBER 27 +

R N 2 I T

TITLE: Ccbalt

ZKDS 1.000E+01
ZKDU 1.0008+01
ZKDA 1.000E+01
RMI 1.080E+06

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LR A R N Y R Y T R R RS I T]

LEACH RATE CORSTANT (1/y) 5.9652E-04
UNSATURATED PORE VELOCITY (m/y) 1.63195+01
DECAY CONSTANT(5) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.9100E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 4.6012E+CC
RETARDATION FACTCR (UNSATURATED) 3.2250E+01

SOLUBILITY LIMITED MASS (mg) 1.2258E+11




SOLUBILITY LIMITED ACTIVITY {(Ci} 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (year=) 3.5571E+01
FRACTION DECAYEP DURING UNSAT TRANSPORT 0.0000E+0Q0

POND SEDIMERT IKVENTORY AT END OF OPERATIONS:

>>> RESULTS OF CALCULATIONS

R e NN R R AL R AL AL ]

MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION
AVBRAGE CONCENTRATION

7.5%E-02 mg/L
7.59E-02 mg/L

2.35E405 qg

PERX TIME (y): 5.062736E+01 :
LIMITING POND EFFLUENT CONCENTRATION (mg/L}: 2.523E401
EXECUTION TIME (seconds) 6

L Ty

* RUN NUMBER 28 *

122211222 02022222 ]

TITLE: Coppar

ZKDsS Z2.00CE+01
ZKDU 2.000E+01
ZKDA 2.000E+01
RMI 5.230E+08

>>> VALUES CALCULATED IN SOURCE SUBRCUTINE

LR S R I R R e R R T S RS R R R R L]

LEACH RATE CONSTANT {1/y) 3,0063E-04
UNSATURATED PORE VELOCITY (m/y) 1.4315E+01
DECAY CONSTANT(S) (1l/y) 0.C0D0E+0QD
RETARDATION FACTCR(S) (SATURATED) 3.B1lODE+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.3366R+00
RETARDATION FACTCR (UNSATURATED! 6.3500E+01
SOLUBILITY LIMITED MASS (mg) 2.413BE+11
SOLUBILITY LIMITED ACTIVITY (Ci) C.CcCeGE+OC
TRANSIT TIME IN UNSAT ZGNE (years} 7.0039E401

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVERTORY AT END OF OPERATIONS: 2.24E+0B mg
>>> RESULTS OF CALCULATIONS

LR Z R R R RS R R R R R R E R R R F R R R R e SRR R E L]
MAXIMUM NON RADIQLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  3.10E+01 mg/L

AVERAGE CONCENTRATION  3.10E+01 mg/L

PEAK TIME (y}: 8.515563E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L):  2.995SE+Cl
EXECUTION TIME [seconda) 5 :

R T H

* RUN NUMBER 25 *

vk bbb bbb bbb h

TITLE: Cyanige

ZKDs 1.730E-03
ZKDU 1.730E-03
ZKDA 1.730E-03
RMI 1.290E+08

»>> VALUES CALCULATED IN SOURCE SUBROUTINE

L Y R e R R d et A a s R R R R RS RIS 2T]

LEACE RATE CONSTANT (1/y) 2. TATHE-02
UNSATURATED PORE VELOCITY (m/y) 1.63159E+01
DECAY CONSTANT(3) (1/y} 0.0000E+00
RETARDATION FACTOR(S) (SATURATED} 1.03Z29E+00
LEACH RATE CONSTANT FRCM POND SEDIMERTS 1.4848E+02
RETARDATION FACTOR (UNSATURATED) 1. 00S4E+00C
SCLUBILITY LIMITED MASS (mg) 3.7984E+09
SOLUBILITY LIMITED ACTIVITY (Ci) 0.00CCE+CO
TRANSIT TIME IN UNSAT ZONE (years) 1.1C89E+0C

FRACTION DECAYED DURING UNSAT TRANSPORT (.CCGOE+CO
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 8.69E+05 m&
>>> RESULTS OF CALCULATIONS :
LA R R R R R R R R R R L e R TN Y
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CCNCENTRATION  9.78E+00 mg/L
AVERAGE CONCENTRATION  9.78E+00 mg/L
PEAK TIME (y):

LIMITING POND EFFLUBNT CONCENTRATION (mg/L):
EXECUTION TIME (seconds) 16

ek bbb bbbl kL h

* RUN HUMBER 30 *

L e 2 ]

TITLE: Lead

1.610632E+01
2.338E+01



2KDS 1.00CE+02

ZKDU 1.000E+02
Z2KDA 1.00CE+C2
RMI 1.910E+06

>>>» VALUES CRLCULATED IN SOURCE SUBRQUTINE

R R Ty S S Y R RS2 e e ]

LEACH RATE CONSTANT (1/y) 6.0509E-05 '
UNSATURATED PCRE VELOCITY (m/y) 1.6319E+01 '
DECAY CONSTANT(3) (1/y) 0. 0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.9010E+03
LEACH RATE CONSTANT FROM POND SEDIMENTS 4.7324E-01
RETARDATION FACTCR (UNSATURATED) 3,1350E+02 |
SOLUBILITY LIMITED MASS (mg) 1.19188+12 L
SCLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+0Q0
TRANSIT TIME IN UNSAT ZONE (years) 3.457BE+02

FRACTICON DECAYED DURING UNSAT TRANSPORT 0.00DDE+00

POND SEDIMENT INVENTCRY AT END OF OPERATIONS: 4,03E+06 l)jlg
>>> RESULTS OF CALCULATIONS

LA R E R R R L Y R Ty '

MAATMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXTMUM CONCENTRATION 4.99E-02 nmg/L

AVERAGE CONCENTRATION 1.69E-02 mg/L i

PERAK TIME (y): 3.610215E+02 i

LIMITING POND EFFLUENT CONCENTRATION (mg/L): 6.927E+01
EXECUTION TIME (seconds) 7 i

e T e T YT RN E]

* RUN NUMBER 31 *

AR T T T T R

TITLE: Maganesse

IKDS 5.000E+01
ZKDU 5.0005+01
ZKDA 5.000E+01
RMI 6.570E+06

>>> VALUES CALCULATED IN SQURCE SUBROUTINE

R R R T e

LEBACH RATE CONSTANT {i/y} 1.20B3E-04
UNSATURATED PORE VELOCITY (m/y) 1.6319E+C1
DECAY CONSTANT(S) (l/y) 0.000CE+00
RETARDATICN FACTOR(S) (SATURATED} 9.5100E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 9.4349E-01
RETARDATION FACTOR (UNSATURATED) 1.5725E+02 ;
SOLUBILITY LIMITED MASS (mg) 5.9778E+11
SOLUBILITY LIMITBD ACTIVITY (Ci) 0.0DDDE+DD
TRANSIT TIME IN UNSAT ZONE (years) 1.7344E402

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 6€.96E+06 n‘jg
»>> RESULTS OF CALCULATIGNS

e T N R R e e R R s st s
MAXTIMUM NCHN RADIQLOGICAL CONTAMINANT CALCULATION

MAXIMUM CORCENTRATION 2.65E-01 mg/L

AVERAGE CONCENTRATION 2,65E~01 mg/L

PEAK TIME (y): 1.BB6B14E+02
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 1.391E+01
EXECUTION TIME {seconds) 5

L R e S T A R 2 s

* RUN NUMBER 32 *

L R T T T

TITLE: Mercury

ZKDS 1.000E+02
ZKD 1.0C0E+02
ZXDA 1.000E+02
RMI 1.580E+06

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

P N T R R R A A R Tt

LEACH RATE CONSTANT (1/y) 6. 0509E-05
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (l/y} 0. 0000E+00
RETARDATION FACTOR(S) ({SATURATED) 1.90L0E+03
LEACH RATE CONSTANT FROM POND SEDIMENTS 4.7324E-01
RETARDATION FACTOR (UNSATURATED) 3.1350E+02
SQLUBILITY LIMITED MASS (mg) 1.1818E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.00005+00
TRANEIT TIME IN UNSAT ZONE {years) 3.457BB+02

FRACTION DECAYED DURING UNSAT TRANSPORT Q.0000E+00




PORD SEDIMENT INVENTORY AT END OF OPERATIONS: 7.8%6E+0& myJ
>>> RESULTS OF CALCULATIONS

e R A st o
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUH CONCENTRATION $.16E-02 mg/lL

AVERAGE CONCENTRATION 9.16E-02 mg/L

PEAK TIME (y): 3.610215E+02
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 6.927E+01
EXECUTICN TIME (seconds) 7

L R e

* RUN NUMBER 33 *

dhbkd bbb bbb bbb d ki

TITLE: Nickel

ZKDs 1.0008+02
ZKDY 1.000E+02
ZKDA 1.000E+Q2
RMI 5.550E+05

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

T R R R R R R R R R R A R I I

LEACH RATE CONSTANT (1/y) 6.0509E-05
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (1/y} 0. DODORE+0D
RETARDATION FACTOR{S} (SATURATED) 1.5C1CE+03

LEACH RATE CONSTANT FROM POND SEDIMENTS 4.7324BE-01
RETARDATION FACTOR {(UNSATURATED) 3.1150E+02
SCLUBILITY LIMITED MASS (mg) 1.1918E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TINE IN UNSAT ZONE (years) 3.45768E402
FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000B+00
PONC SEDIMENT INVENTORY AT END OF GPERATIONS: 1.17E+06 my
>>> RESULTS OF CALCULATIONS
S I I
HAXIMUM NON RADIQLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 1.42E-02 mg/L

AVERAGE CONCENTRATION 1.42E-0Z mg/L

PEAK TIME (y): 3.610215E+02
LIMITING POND EFFLUENT CONCENTRATION (mg/L}: 6.927E+01
EXECUTION TIME {seconds) 7

R S IS

* RUN NUMBER 234 *

LR R T

TITLE: Selenium

ZKDS 4. 0CGOE+DQ
2Kou 4.0CCE+00
ZKDA 4.000E+00
RMT L.08CE+04

>>> VALUES CALCULATED IN SQURCE SUBROUTINE

R R R T X R P R e

LEACH RATE CONSTANT (1/y) 1.4569K-93
UNSATURATED PORE VELOCITY (m/¥) 1.63198+01
DECAY CONSTANT (5) (1/y) 0.0000E+00
RETARDATION FACTCR(S) (SATURATED) 7.70005+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 1,09958+01
RETARDATION FACTOR (UNSATURATED) 1-3500E+01
SCLUBILITY LIMITED MASS (mg) 5.129BE+10
SCLUBILITY LIMITED ACTIVITY (Ci} 0, 0000E+CC
TRANSIT TIME IN UNSAT ZONE (years) 1.4890E+01

FRACTION DECAYED DURING UNSAT TRANSPORT C.GCOCE+00Q

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.71E+03 mg
>>> RESULTS OF CALCULATIONS

LR AR R R R R 2 X R R RS R R R R A R A R R R R R R R Y NS N Y
MAXIMUM NCN RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 3.17E~-03 mg/L

AVERMGE CONCENTRATION 3.176-03 mg/L

PEAK TIME (y): 2.991790E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 2.280E+01
EXECUTICN TIME (seconda) 11

L R T T I T )

* RUN NUMBER 35 +

I T T T T T ]

TITLE: Silver

ZKDS 9.000E+01
KD 9.000E+01
ZKDA 9.000E+01

RMI 1.600E+05



>>> VALUES CALCULATED IN SOURCE SUBROUTINE

A R R e N Y L R a2 R L R LT T rarararey

LEACH RATE CONSTANT (1/y) €.7221E-05
UNSATURATED PORE VELOCITY (m/y) 1.6319E401
DECAY CONSTART(S) {1/y} 0.0000E+00
RETARDATION FACTOR{S) (SATURATED) 1.7110E+403
LEACH RATE CONSTANT FROM PONE SEDIMENTS 5.2564E-01
RETARDATION FACTOR {UNSATURATED) 2.9225E+402
SOLUBILITY LIMITED MASS {mg) 1.0730E+12
SOLUBILITY LIMITED ACTIVITY {Ci) 0.0000E+00
TRANSIT TIME IN UNSAT 20NE (years) 3,1132E+02

FRACTION DECAYBRD DURING UNSAT TRANSPORT 0.000DE+00

PCND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.04E+05 =mq
>>> RESULTS QF CALCULATIONS

LR R R S AR L A LR L L L R R F N o S VPR Or R T
MAXTMUM NON RADIGLOGICAL CONTAMINANT CALCULATION

MAXTMUM CONCENTRATION  4.44E-03 mg/L

AVERAGE CONCENTRATION  4.44E-03 mg/L

PEAX TIME (¥): 3.265510E+02
LIMITING POND EFFLUENT CONCENTRATION (mg/L}: 6.384E+01
EXECUTION TIME (seconds) S

R R R T T Y Y T T ]

* RUN NUMBER 36 +

LT T PR Ty

TITLE: Sulfate

ZKDS ¢.000E+00
ZKpu C.DOOE+00
ZKDA ¢.00DE+00Q
RMI 4. 040E+08

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R A A Y R LR a R d R R Ly Ty aray

LEACH RATE CONSTANT {1/y} 3.7879E-02
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION #ACTOR(S) (SATURATED) 1.0000E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.4929E+02
RETARDATION FACTOR (UNSATURATED) 1.0Q00E+00
SOLUBILITY LIMITED MASS (mg) 3.77TTBE+09
SQLUBILITY LIMITEL ACTIVITY (Ci) €.00GOE+00
TRANSIT TIME IN UNSAT ZONE (years} 1.1030E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.71E+06 lilq
>>> RBSULTS OF CALCULATIONS :
Oiittﬁi..i““'il"Oiiii.iﬁtt.iiiiiii"lﬁﬁiiiiiﬁﬁ‘iii"
HAXIMUM NON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 3.06E+01 mg/lL

AVERAGE CONCENTRATION  3.06E+01 mg/L

PEAK TIME (¥): 9.122691E+00
LIMITING POND EFFLUENT CONCENTRATTON (mg/L): 2.338B+01
EXECUTION TIME (seconds) 18 ;

L T

* RUN NUMBER 37 +

L S Y Y R L]

TITLE: Thallium

ZKDs 1.000E+02
ZKDVU 1.000E+02
ZKDA 1.000E+02
M1 1.240E+0B

>>> VALUES CALCULMTED IN SOURCE SUBROUTINE

LA AR L R L R o R OGPV AY

LRACH RATE CONSTANT (1/y) 6.0509E-05
UNSATURATED PORE VELOCITY (m/y) 1.63198+01 ;
DECAY CONSTANT{S} (1/y) 0,0000E+00
RETARDATION FACTOR{S) (SATURATED) 1.9010E+03
LEACH RATE CONSTANT PROM POND SEDIMENTS 4.7324E-01
RETARDATION FACTOR {UNSATURATED} 3.1350E+402
SOLUBILITY LIMITED MASS (mg} 1.1918B5+12
SOLUBILITY LIMITED MACTIVITY {Ci) 0.0000E+00
TRANSIT TIME IN UNSAT 20ME {years) 3.457BE+02

FRACTION DECAYED DURING UNSAT TRANSPORT 0O.0000E+00
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.62E+08 my
>>> RESPLTS OF CALCULATIONS

AR R L Y O R A S P A A A

MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION




MAXIMUM CONCENTRATION 3.17E+00 mg/L
AVERAGE CONCENTRATION 3.17E+00 mg/L

PEAK TIME {y): 3.610215E+402
LIMITING POND EFFLUENT CONCENTRATION (mg/Lj: 6.927E+01
EXECUTION TIME (seconds) 7

S IR 2222 R]

* RUN NUMBER 38 *

bkt bk kb bk b r bbb

TITLE: Vanadium

ZKDs 1.000E+03
2Ky 1.000E+03
ZKDA 1.000E+03
RMI 4,890E+04

»>> VALUES CALCULATED IN SOURCE SUBROUTINE

P I R R R R R R R N I T R R SR R L L ]

LEACH RATE CONSTANT (1/y) 6.0596E-06 !
UNSATURATED PORE VELOCITY (m/y} 1.6319E+01 :
DECAY CONSTRNT(S) (1/y) 0.0000E+0Q0
RETARDATION FACTOR(S) (SATURATED) 1.9001E+04
LEACH RATE CONSTANT FROM POND SEDIMENTS 4.7460%-02
RETARDATION FACTOR (UNSATURATED) 3.1260E+03
SOLUBILITY LIMITED MASS (mg) 1.18B48+13
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00 !
TRANSIT TIME IN UNSAT ZONE (years) 3.44758+03 :

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00
FEpepey I
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 5.25E+05 mp
>>> RESULTS OF CALCULATIONS !
IR R R Y R T YR
MAXIMUM NON RADIOQLOGICAL CTONTAMINANT CALCULATIOR

MAXIMUM CONCENTRATION  5.24E-05 mg/L

AVERAGE CONCENTRATION  5,24E-05 mg/L

PEAK TIME (y): 3.468773E+03 :
LIMITING POND EFFLUENT CONCENTRATION {mg/L): 1.654E+03 |
EXECUTION TIME (seconds) 17 :

dhkd bbb h b d kb bbb

* RUN NUMBER 39 *

LR R R R e

TITLE: Zinc

ZKDS 1.600E+01
ZKDU 1.600E+01
ZKDA 1.600E+01
RMI 5.820E+08

>>> VALUES CALCULATED IN SCURCE SUBROUTINE

B T T T2

LEACH RATE CONSTANT (1/y) 3.7504E-04
UNSATURATED PORE VELOCITY (m/y) 1.6319E+01
DECAY CONSTANT(S) (1/y} C,CODOE+0Q
RETARDATION FACTOR(S} (SATURATED) 3.0500B+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.3C33E+00
RETARDATION FACTOR (UNSATURATED} 5.1000E+01
SOLUBILITY LIMITED MASS {mg} 1.9386E+11
SOLUBILITY LIMITED ACTIVITY {Ci) 0.0000E+00
TRANSIY TIME IN UNSAT ZONE {years) 5.6252E+01

FRACTICN DECAYED DURING UNSAT TRANSPORT 0.000DE+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.00E+0B mgy
>>> RESULTS OF CALCULATIONS
Lt I TN TNy
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXTMUM CONCENTRATION 3.67E+01 mg/L

AVERAGE CONCENTRATION 3.67E401 mg/L

PEAK TIME (y}: 7.1367T41E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 2.910E+01
EXECUTION TIME (seconds) 3 :

LR e Y

* RUN NUMBER 40 *

Site: ANL-09, Canal; Maximum Concentrationfl

LR A R R R R R E R Y )
* GWRUNZ.BAS *
* This program is a shell for -
* GWSCREEN to make multiple runs  *




* For GWSCREEN Version 2.4 ONLY *
* A. 5. Rood 01-11-95 *

SRR AR AR R R R R R Ty TR Yy

PPN
* RUN NUMBER 1 *
LA AL X R RS T

TIME OF RUN 15:16:57.0

DATE OF RUN 07/28/97

INPUT FILE NAME: GWSCREEN,PAR

CUTPUT FILE NAME: GWSCREEN.OUT

ACKHCWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIARILITY

This material resulted from work developed under U.S, Debartment of
Bnergy, Office of Environmental Restoration and Wasta Mahagement,
DOE Field Office, Idaho, Contract Number DE-AC07-76IDD15§0.

This matarial is subject to a limited government license
Copyright 1993, EG&G Idaho Inc., Idaho National Engineerjng Laboratory,
all rights reserved. Neither the United States nor the Jnited States
Department of Energy, nor any of their employees, makes jny warranty
expressed oL implied, or assumes any legal liability or |
rexponsibility for the accuracy, completeness, or usefulpass of any
information, apparatus, product or process disclosed, or!represents that
its use would not infringe on privataly owned rights. Subroutines GOLDEN
QSIMP, QGAUS, and TRAPZD are Copyright {(C} 1992, Numerichl Recipes
Software. Reproduced by permission from the book, Wumerjcal Recipes,
Cambridge University Press.

AR R e e R T P N T TR T N

. .
- This output was produced by the model: -
. .
* GWSCREEN >
+ Veraion Control Copy, Version 2.1a .
+ A semi-analytical model for the assassment +

* of the groundwater pathway from the leaching +
* of surficial and buried contamination and *
* release of contaminants from percclation ponda +

* 02-28-95 +
* Arthur 5. Rood *
. idaho National Engineering Laboratary *
* EG&G Idaho Inc. +
- Subsurface and Bnvironmental Modeling Unit *
* PO Box 1625 +
+ Idahe Falls, Idaho B341% *

LA R T Y S T S S S T ST S TS

>»> TITLE OF PROJBCT: !
ARSENIC ANL-0% Ditch

SIMPSON RULE SOLUTION

JSTART = 6

JMAX = 12

EPS = 1,0000E-02

MODEL OPTIONS

IMODE: 4 ;

KFLAG: 1 (0)CONC VS5 TIME; (1)PEAX CONC AND LIMITING SOIL QOOHC

IMODEL:2 (1) SURF OR BURIED SOURCE; (2)POND SOURCE; (3) IiABULATED SOURCE
ITYPE:2 (0) VERT AVG: (1) NON-VERT AVG; (2) AVG FROM 0 T( ZD

>>> INPUT DATA :

R N R T R L R R AR R R R R R L L T T L Y N T ur s P S

NUMBER OF RADIOACTIVE PROGENY 0
LENGTE OF SOURCE PARALLEL TO GW FLOW (m) 9.10B+00 |
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m)  3.00E+02
THICKNESS OF SOURCE (m) 1.B0E+00
PERCOLATION RATE (darcy vel m/y) 1.008-01 .
VOLUMETRIC WATER CONTENT IN SOURCE 3.41E-01 !
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  4.59E-01 °
BULK DEMSITY AT SOURCE (g/cm**3) 1.50E400 |
SORPTION COBFFICIENT AT SOURCE (ml/g) 3.00E+00 !
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00

UNSMTURATED ZONE THICKNESS (m) 1.50E+01
SORPTION COEFFICIENT IN UNSAT ZONE {ml/q) 3.00E+00
OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00 -
INITIAL MASS OR ACTIVITY (mg or £i) 1.058408 |

MOLECULAR WEIGHT (g/mole) 1.00E+02 !



*

*

*

SCLUBILITY LIMIT (mg/L)

HALF-LIFE(3) OF CONTAMINANT AND PROGERY (y)
BULK DENSITY OF MWIFER {g/cm**3}

POROSITY OF AUIFER

SORPTICN COEFFICIENT(5) IN AQUIFER (ml/q)
DISPERSIVITY X DIRECTION {m)

DISPERSIVITY Y DIRECTION {(m)

DISPERSIVITY I DIRECTION (m)

PORE VELOCITY (m/y)

AQUIFER THICKNESS (m)

DISTANCE TC RECEPTOR ALONG X AXIS {m}
DISTANCE TC RECEPTOR ALONG Y AXIS (m)
WELL SCREEN THICKNBSS (m)

LIMITING CONTAMINANT GW CONCENTRATION (mg/L)
MASS RELEASE RATE TO POND (mg or Ci per y)
ORERATICH TIME OF POND {years)

LIQUID EFFLUENT ¥FLOW RATE TO POND {m**3/y)
MCISTURE CONTENT OF UNDERLYING SEDIMENTS
EVAPORATICN RATE CONSTANT FROM POND (y**-1)
EFFECTIVE WIDTH OF PCND AT AQUIFER (m)
UNITS OF CONTAMINANT

INPUT DATA FILE CREATED BY:

1.00E+06
1.008+38
1.90E+00
1.00E-01
3.00E+00
9. DOE+Q0
4. 00E+00
4.00E-01
3.60B+02
7.60E+01
4.50E+C0
C.C0E+0C
1.50E401
1.00E-01
0.CO0E+C0
1.008402
1.03E+04
4.59E-01
0.00E+00
3.04E+02

mg

INPUT DATA CHECKED BY:

LIMITING SOIL CONCENTRATION CALCULATION
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

Y Y Y 2 I R e AR R A AR RS S 2221

LEACH RATE CORSTANT (1/y) 1.1476E-02
UNSATURATED PORE VELOCITY (m/y} B.203SE+00
DECAY CONSTANT(S) (1/y) 0.00C0E+00
RETARDATION FACTOR(S) (SATURATED) 5,8C0CE+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 4.2187B-01
RETARDATION FACTOR (UNSATURATED) 1.0804E+01
SOLUBILITY LIMITED MASS (mg) 2.436BE+13
SOLUBILITY LIMITED ACTIVITY {Ci) 0. 0000E+00
TRANSIT TIME IN UNSAT ZONE (years} 1.9754E+901

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTCRY AT END OF QOPERATIONS:

INTEGRATION TIME {years) 1

BODY WEIGKT (kq) 7.000E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2,000E+00
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOCSURE DURATION (years) 1.000E+00
RADICLOGICAL DOSE LIMIT (rem/y) 1.000F-04
CARCINOGENIC RISK CRITERIA 1.000E-06
HAZARD {HICTIENT 1.000E+00

DATE / /
DATE / ¥

5.01E-11 mj
>>> EXPOSURE DATA ¥OR LIMITING SOIL CONCENTRATION

P R N R R AR R R T

»>»>> RESULTS OF CALCULATICNS

e Y L R R R R AR R AR AL R R A 2R RIS

MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  B,18E-02 mg/L
AVERAGE CONCENTRATION  8.18E-02 mg/L

PEAK TIME (y): 2.202685E+01

LIMITING POND EFFLUENT CONCENTRATION (mg/L):
EXECUTICN TIME (seconds) L)

X2 2222222213

RUN NUMBER 2 +

LA e

TITLE: CO-60

IMODE 3.C00E+00D
ZMW 6.000E+D1
Q1 4.250E~04
ZKDS 1.000E+01
ZKDU 1.000E+01
ZKDA 1.000E+01
THALF &.2T0E+00

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

0. CO0E+0C

LR Y T R Y P R R R R R a R s s’

LEACH RATE CONSTANT (1/y} 3.62145-03
UNSATURATER PORE VELOCITY (m/y} B.2039E+00



DECAY CONSTANT(S) ({(1l/y) 1.31535-01

RETARDATION FACTOR(S) ({SATURATED) 1.91908+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 1,3533E-01
RETARDATICH FACTOR (UMSATURATED) 3.36808+01
SOLURILITY LIMITED MASS {(mg) 7.9965E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 8.59578+113
TRANSIT TIME IN UNSAT IONE (years) 6.1580E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 9.99708-01

PCND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.09E-15 -i

>>> RESULTS OF CALCULATIONS

LA AR R R R Y R Y R R e Ty

MAXTMUM RADIONUCLIDE CONCENTRATION LIMIT CALCULATION

LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = 1.00E-01 Ci/L
MAKTMUM W CONCENTRATION FOR MBR #1: 1.66E-17 Ci/L

AVERAGE GW CONCENTRATION FOR MHR #1: 1.66E-17 Ci/L

PEMK TIME (y}: 6.504975E+01
LIMITING POND EFFLUENT COMCENTRATION (CifL}: 0.000E+00
EXECUTION TIME (seconds) 2

LR R Y R T Ty

¥  RUN NUMBER 3 +

P T R T ]

TITLE: C5-137

MW 1,370E+02
QI 1.960E-C1
ZKDS 5.000E+C2
ZKDT 5.000E+C2
ZKDA 5.000E+02
THALF 3.000E+0]

>>> VALUES CALCULATED IN SOURCE SUBRCUTINE

R R L Ly R R S AP ar IR

LEACH RATE CONSTANT {1/y)} 7.4040E-05
UNSATURATED PCRE VELOCITY (m/y) 9.2039E+00
DECAY CONSTANT(S} (1/y) 2.3105E-02
RETARDATION FACTOR{S} (SATURATED) 9.5010E+03
LEACH RATE CONSTANT FROM POND SEDIMENWTS 2,T7@76E-03
RETARDATICN FACTOR (UNSATURATED} 1.6350E+03
SOLUBILITY LIMITED MASS (mg) 3.6878E+15
SOLUBILITY LIMITED ACTIVITY (Ci) 3.2103E+14
TRANSIT TIME IN UNSAT ZONE (years) 258945403

FRACTION DECAYED DURING UNSAT TRANSPCRT 1.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.47E-02 ¢i

>>> RESULTS OF CALCULATIONS

LA R AR RS Al Al A R L R R R R SRR R T N N arararaary

MAXIMUM RADICRUCLIDE CONCENTRATION LIMIT CALCULATION .

LIMITING PARERT GW CONCENTRATION ADJUSTED FOR PROGENY = 1.00E-01 Ci/L
MAXTMUM GW CONCENTRATION POR MBR #1: 1.14E-43 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 1.14B-43 Ci/L

PEAK TIME (y)1 3.029090E+03 :
LIMITING POND EFFLUENT CONCENTRATION (Ci/L): ¢.CCGE+00 -
EXBCUTION TIME ({seconds) 2 ‘

LR T R T T

* RUON NUMBER 4 +

Site: ANL-09, Mound; Maximum Concentratiim

L R Y Y R R RS
* GWRUNZ. BAS -
* This program is a shell for *
* GWSCREEN to make multiple runs ¢
* For GWSCREEN Version 2.4 ONLY +
+ A. 5, Rocd 01-11-95 *

(AR R R R R T Y A R R R R ]
LEZX T EE LN X R
* RUN NUMBER 1 +
(A AT EEEE R 2L XN
TIME OF RUN 14:42:09.9
DATE OF RUN 07/15/97
INPUT FILE NAME: GWSCREEN.PAR i
QUTPUT FILE NAME: GWSCREEN.OUT ;

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION QF LIABILITY :



This material resulted from work developed under U¥,5. Department of
Energy, Office of Environmental Restoration and Waste Hazagemom:,

DOE Fleld Office, Idaho, Contract Number DE—ACGT—?GIDOI?:{‘O.

This material is subject to a limited government license;

Copyright 1993, EG&G Idaho Inc., Idaho Mational Enginsesring Laboratory,
all rights resarved. Neither the United States nor the Ynited States
Department of Energy, nor any of their smployees, makes gny warranty
expressed or implied, or assumes any legal liability or :

rasponsibility for the accuracy, completeneas, or usofulé.e.!s of any
information, apparatus, preduct or process disclosed, or represents that
its use would not infringe on privately owned rights. Su*routines GOLDEN
QSINP, QGAUS, and TRAPZID are Copyright (C) 19892, Numeric{l Recipes
Software. Reproduced by permission from the book, Numerjcal Recipes,
Cambridge Univarsity Press. :

AR e Y Y Y T T2 R L]

- +*
* This output was produced by the model: *
+ -
* GWSCREEN v
+ Version Control Copy, Versiocn 2.3a d
* A pemi-analytical model for the assessment +

- of the groundwater pathway from tha leaching *
* of =urficiel and buried contamination and *
* releaze of contaminants from percolation ponds +

¥ 02-28-95 *
* Arthur S. Rood *
* Idaho National Engineering Laboratory *
* EGiG ldaho Inc. +
* Subaurface and Environmental Modeling Unit *
. PO Boxt 1625 .
* Idaho Falls, Idaho B3&15 +

AR R R R T R T

>>> TITLE OF PROJECT:

C5-137 ANL-09 Mound

GRUSSIAN QUADRATURE SOLUTION

MODEL OPTIONS

IMODE: 3 - .

KFLAG: 1 (0)CONC VS TIME; (1)PEAK CONC AND LIMITING SOIL CONC

IMCDEL:1 (1) SURF OR BURIED SOURCE: (2)POND SOURCE: (3) TRBULATED SGURCE
ITYPE:2 (0) VERT AVG: {1} NON-VERT AVG; (2) AVG FROM 0 TC ZD

>>> INPUT DATA )

R e R R T}

HUMBER CF RADIOACTIVE PROGENY ]

LENGTH OF SOURCE PARALLEL TO GW FLOW (m} 6. 10E+00
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m) 1.52E+02
THICKNESS OF SQURCE () 1.20E+00
PERCOLATION RATE (darcy vel m/y) 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.41E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE  3,33E-C1
BULK DENSITY AT SQURCE (g/fcm**3) 1.50B+00
SCRPTION CQEFFICIENT AT SOURCE {ml/q) 5.00E+02
BULK DENSITY IN UNSAT ZONE (g/cm*+3) 1.50E+00
UNSATURATED ZONE THICKNESS (m) 1.50E+01
SORPTION COBFFICIENT IN UNSAT ZORE (ml/qg) 5.90E+02
OPTICNAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00
INITIAL MASS OR ACTIVITY (mg or i) 5.128-02
MOLECULAR WEIGHT (g/mole) 1.37E+02
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE{S) OF CONTAMINANT AND PROGENY {y) 3.00E+01
AULK DENSITY OF AQUIFER (g/cm*+3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 5.00E+02
DISPERSIVITY X DIRECTION (m} %, 00E+00
DISPERSIVITY Y DIRECTION (m) 4, 00E+00
DISPERSIVITY Z DIRECTION (m) 4.00E-C1
PORE VELOCITY (m/y) 3.60E+02
AQUIFER THICKNESS (m) 7.60E+C1
DISTANCE TO RECEPTOR ALONG X AXIS {m) 3.05E+00
DISTANCE TO RECEPTOR ALONG Y AXIS {m) 9.00E+00Q
WELL SCREEN THICKNESS (m) 1.50E+01

LIMITING RADIONUCLIDE GW CONCENTRATION (Ci/L) 1.00E-01
UNITS OF CONTAMINANT Ci



INPUT DATA FILE CREATED BY: DATE / /

INPUT DATA CHECKED BY: DATE / ./

LIMITING SOIL CONCENTRATION CALCULATION
>>> INITIAL ACTIVITY CONVERTED TC MASS {mg) 5. BBE-01
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LR R R L R B o B YA S A A G Y

LEACH RATE CONSTANT {1/y} 1.1106E-04
UNSATURATED PORE VELOCITY (m/y) 3.0030E-01
DECAY CONSTANT(S) (1/y!} 2.3105B-02
RETARDATION FACTOR(5) {SATURATED) 9.5010E+03
RETARDATION FACTOR (UNSATURATED) 2.2533E+03
SOLUBILITY LIMITED MASS (mg) 8.3486E+14
SOLUBILITY LIMITED ACTIVITY (Ci) T.2678E+13
TRANSIT TIME TM UNSAT ZONB (years) 1.1255E+405%

FRACTION DECAYED DURING UNSAT TRANSPORT 1.0000E+00

>>> EXPOSURE DATA FOR LIMITING SCIL CONCENTRATION

R R R SR S A I A

INTEGRATION TIME {yaars) 1

BODY WEIGHT (kg} 7.000E+01
AVERAGING TIME (days) 1.095E+04
WATER INTAKE RATE (L/d) 2.000E+00
EXPOSURE FREQUENCY (days/year) 3.50DE+02
EXPOSURE DURATION (years) 3.000E+01
RADIOIOGICAL DOSE LIMIT (rem/y) 1.000E-04
CARCINOGENIC RISK CRITERIA 1.000E-06
HAZARD QUOCTIENT 1.000E+00

>>> RESULTS OF CALCULATIONS

AR AR R R R LR R R L R R G g

MAKIMUM RADIONUCLIDE CONCENTAATION LIMIT CALCULATION

LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = ;‘.OOE—GI ci/L
MAXIMUM GW CONCENTRATICN FOR MER #1: 2.35-232 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 2,35-232 Ci/L

PEAK TIME (y}: 1.125BT4E+0E
LIMITING SOIL CONCENTRATION (Ci/m**3): 1.960+226 .
LIMITING SOIL CONCENTRATION (Ci/kg): 1.306+223 !
LIMITING INVENTORY IN SOIL {Ci): 2.180+229 .
LIMITING INVENTORY IN SOIL (mg): 2.505+4230

SPECIFIC ACTIVITY (Ci/g): 8.705E+01
NOTE: THE LIMITING SOIL CONCENTRATION OF 1.306+220 Ci/g’
EXCEEDS THE SPECTFIC ACTIVITY OF THE NUCLIDE. :
WARNING !!! THE LIMITING SOIL MAS5 OF 2.505+230 ng
EXCEEDS THE SOLUBILITY LIMITED SOURCE MASS OF 6.348E+14 ng
EXECUTION TIME {seconds} 0 :

T T TR

* RUN NUMBER 2 *

LR Y S A AR ]

TITLE: U-238

4

NPROG 4.000E+00D
ZMW 2.380E+02
QI 3.910E-03
THALF 4.4TO0E+09

NUMBER OF PROGENY:
HALF LIFE FOR MBR 1 1.4T05+0%9

HALF LIFE POR MBR 2 2.450E+05
HALF LIFE FOR MBR 3 7,540E+04
HALF LIFE FOR MBR 4 1.600E+03

HALF LIFE FOR MBR 5 2.2G0E+01

ZKDS 6.000E+00
ZKDu 6.000E+00
ZKDA 6.0D0E+00

KD VALUE FOR MBR 1 6.000E+09

KD VALUE FGR MBER 2 6.000E+00
KD VALUE FCR MBR 3 1.000E+02
KD VALUE FOR MBR & 5.000B+00

KD VALUE FOR MBR 5 1.00GE+02
o¥ 1.000E+0DD
DF VALUE FOR MBR 1 1.000E+00

DF VALUE FOR MBR 2 1.000E+00
DF VALUE FOR MBR 3 1.000E+090
DF VALUE FCR MBR 4 1.000E+00

DF VALUE FOR MBR 5 1,0008+00
»»> VALUES CALCULATED IN SQURCE SUBRCUTINE



AR T e T2 22 T ]

LEACH RATE CONSTANT {(1/y!} B.9Z12E-03 i

UNSATURATED PORE VELOCITY (m/y} 3.0030E-D1 v

DECAY CONSTANT(S) {i/¥) 1.5507E-10 2.B2B2E-C6 9,1929E-06 £.3322E-04 3.1507E-02
RETARDATION FACTOR(S) [(SATURATED} 1.1500E8+02 1.1513)OE+02 1.5010E+03 9.6000E+01 1.9010E+03
RETARDATION FACTOR (UNSATURATED} 2.B027E+01 |

SOLUBILITY LIMITED MASS (mg! 1.0393E+13

SOLUBILITY LIMITED ACTIVITY {Ci} 3.4984E403 ;

TRANSIT TIME IN UNSAT ZONE (years) 1.3999E+03

FRACTION DECAYED DURING UNSAT TRANSPORT 2.1709E-07

>>> EKPOSURE DATA FOR LIMITING SCIL CONCENTRATION

R R T S

»>>»> RESULTS OF CALCULATIONS

LR R R A R R R S

MAXIMUM RADIONUCLIDE CONCENTRATION LIMIT CALCULATION

DECRY-INGROWTHK FACTORS 1.0000E+00 3.9858E-03 2.576B8E-D% 4.5445E-06 4.2644E-06
LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = ?.962—01 ci/L

NCTE: PROGHENY CONCENTRATIONS ARE REPQRTED AT THE TIME OF{THE MAXIMUM PARENT COMCENTRATION

MAXIMUM GW CONCENTRATION FOR MER #1: 3.20E-13 Ci/L i

AVERAGE GW CONCENTRATION FOR MBR #1: 3.20E-13 Ci/L
MAXIMUM GW CONCENTRATION FOR MER #Z: 1.2BE-15 Ci/L
AVERAGE GW CONCENTRATION FOR MBR #2: 1.2BE-15 Ci/L
MAXIMUM GW CONCENTRATION FOR MBR #3: 4.99E-1% Ci/L
AVERAGE GW CONCENTRATION FOR MBR #3: 4.99E-19 Ci/L
MAXIMUM GW CONCENTRRTION FOR MBR #4: 1.74E-18 Ci/L
AVERAGE GW CONCENTRATION FOB MBR #4: 1.74E-18 Ci/L
MAXIMUM GW CONCENTRATION FOR MBR #5: 8.26E-20 Ci/L
AVERAGE W CONCENTRATION FOR MBR #5: 8.26E-20 Ci/L
PEAK TIME iy}: 1.411635E+03
LIMITING S0OIL CONCENTRATION (Ci/m**3): 1.093E+07
LIMITING SQIL CONCENTRATION (Cifkg): T.2ZBTE+03
LIMITING INVENTORY IN SCIL (Ci}: 1.216B+1¢C
LIMITING INVENTORY IN SOIL (mg}: 3.616E+19

SPECIFIC ACTIVITY (Cifg): 3.363E-07

NOTE: THE LIMITING SOIL CONCENTRATION OF 7.2878+00 Ci/fg
EXCREDS THE SPECIFIC ACTIVITY OF THE NUCLIDE.

WARNING !!! THE LIMITING SOIL MASS OF 3.616E+1% mg

EXCEEDS THE SOLUBILITY LIMITED SOURCE MASS OF 1.039E+13 ng

EXECUTION TIME (aaconds) 0

P IR 2 22222 2]

* RUN NUMBER 3 *

LT T ey

TITLE: CO-60
MW 6. CODE+DL
NPROG ©.000E+0D
THALF 5. 700E+00
ZKDS 1.GC0E+C1
ZKDU 1.000E+01
ZKDA 1.000E+01 ‘
QI 3.360E~-04 ;

>>> VALUES CALCULATED IN SOURCE SUBROUTINE i

B T e P P SR S22 T ]

LEACH RATE CONSTANT (1/y) 5.4321E-03 .
UNSATURATED PORE VELOCITY (m/y) 3.0030B-01
DECAY CONSTANT (S} (1/y) 1.2160E-01
RETARDATION FACTOR(S) (SATURATED) 1.9300E+02
RETARDATION FACTOR (UNSATURATED) 4.6045E+01
SOLUBILITY LIMITED MASS (mg) 1.T069E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 1,.7857E+13
TRANSIT TIME IN UNSAT ZCONE (years) Z2.2999E+03

FRACTION DECAYED DURING UNSAT TRARSPORT 1.0000E+00

>>> EXPOSURE DATA FOR LIMITING SQIL CONCENTHATION

LR R e Rt 2 R IR R R TR IITI T

»>> RESULTS OF CALCULATIONS

EE R R R L Y

MAXIMUM RADICNUCLIDE CONCEWTRATION LIMIT CALCULATION :

LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = 1.00E+00 Ci/L
MAXIMUM GW CONCENTRATION FOR MBR #1: 1.B1-136 Ci/L

AVERAGE GW CONCENTRATION FOR MBR #1: 1.81-136 Ci/L

PEAK TIME (y}: 2.304617E+03
LIMITING SOIL CONCENTRATION (Ci/m*+3): 1.668+129
LIMITING 50IL CONCENTRATION (Ci/kg): F.l1i2+126 ’
LIMITIRG INVENTORY IN SCIL (Ci): 1.856+132 :
LIMITIKG INVENTORY IN SCOIL (mg): 1.774+132

SPECIFIC ACTIVITY (Ci/g): 1.046E+0D3



NOTE: THE LIMITING SCIL CONCENTRATION OF 1.112+123 Ci/g

EXCBEDS THE SPECIFIC ACTIVITY OF THE NUCLIDE. :
WARKING !!! THE LIMITING SOIL MASS OF 1.77¢+132 mg
EXCEEDS THE SOLUBILITY LIMITED SOURCE MASS OF 1,7C7E+13 mg
EXECUTION TIME (seconds) 0

L T T Yy S

* RUN NUMBER ( *

Y S L2 A ]

TITLE: CM-244

NPROG 5.D0D0E+C0
[#39 1.020E-04
ZKDS 2,000E+03
ZKou 2.000E+03
ZXDA Z.009E+03

KD VALUE FOR MBR 1 2,000E+03

KD VALUE FOR MBR 2 2.200E+D1
KD VALUE FOR MBR 3 6.000E+00
KD VALUE FOR MBR 4 1,000E+D2
KD VALUE FOR MBR 5 5,000E+00
KD VALUE FOR MBR 6 1.000E+02
THALF 1,810E+01

NUMBER OF PROGENY: §

HALF LIFE FOR MBR 1 1.810E+01
HALF LIFE FOR MBR 2 6.560E+03
HALF LIFE FOR MBR 3 2.430E+07
HALF LIFE FOR MBX 4 1.410E+10
HALF LIFE FOR MBR 5 5.750E+00
BALF LIFE FOR MBR & 1.910E+00

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

S R S R ARSI I

LEACH RATE CONSTANT (1/y) 2.TITSE-QS

UNSATURATED PORE VELOCITY (m/y) 3.003CE~01 p

DECAY CONSTANT(S) (1/y) 3.8295E-02 1-05§GE—OJ 2.8525E-08 4.9159E-11 1.2055E-01 3.6290E-01
RETARDATION FACTOR(S) (SATURATED} 3.8001E+04 4.19§OE+02 1.1500E+02 1.9010E+03 9,.6000E+01 1.9010E+03
RETARDATION FACTOR (UNSATURATED) 9.0100E+D3 :

SOLUBILITY LIMITED MASS (mg) 3.3383E+15

SOLUBILITY LIMITED ACTIVITY (Ci) 1.0998E+15

TRANSIT TIME IN UNSAT ZONE (yenrs) 4.5005E+05

FRACTION DECAYED DURING UNSAT TRANSPORT 1.0000E+00

>>> EXPOSURE DATA FOR LIMITING S5CIL CONCENTRATION

e e R LR R R R L Ly L T T vy

>»> RESULTS OF CALCULATIONS

iiit.iQf‘iit‘ttiii.tt000ii‘i‘iiii"b&iiiiiiiii.iiiit't

MAXIMUM RADIONUCLIDE CONCENTRATION LIMIT CALCULATION

DECAY-INGROWFH FACTORS 7.1246-218 6.1451E-24 7.3555E-C7 1.6032B-11 1.6031E-11 1.6031E-11

L2 T T L gty

* RUN NUMBER 5 *

LR L

Site: ANL-01A, Element 1; Maximum Concenilration

AR R R L N Y Y S S RS2 R ]
* GWRUNZ. BAS *
* This program is a shell for *
* GWSCREEN to make multiple runs *
+ For GWSCREEN Veraion 2.4 ONLY +
- A. 5. Rood 01-11-95 .

LR L L

dhdd bt e bbb R
* RUN NUMBER 1 *
LA AR LR NE R )
TIME OF RUN 09:29%:40.5

DATE OF RUN 09/18/97

INPUT FILE NAME: GWSCREEN.PAR
OQUTPUT FILE WAME: GWSCREEN.OUT

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIF AND

LIMITATION OF LIABILITY

This material resulted from work developed under U.S. Dap&rtment of
Enwrgy, Office of Environmental Restoration and Waste Man?qement,
DOE Field Office, Idaho, Contract Number DE-ACG7- 76IDO157L .

This material is subject to a limited government 11C'n38':
Copyright 1993,

EG&G Idaho Inc., ldaho National Bnginee:lgg Laboratory,



-

all rights reservad. Neither the United States nor the
Department of Enargy, nor any of their employees, makes
axpressed or implied, or assumes any legal liability or

Erited States
ahy warranty

responsibility for the accuracy, completeness, or usefulnass of any
information, apparatus, product or procsas disclosed, or pepresents that
its use would not infringe on privately cemed rights. Subfoutines GOLDEN
QSIMP, QGAL'S, and TRAPZD are Copyright (C) 1992, Numerica? Recipes
Software. Reproduced by parmission from the book, Numerital Recipes,

Cambridge University Prass.

LR T T Ry

+ .
* This output was produced by the model: v
- *
> GWSCREEN -
* Version Control Copy, Ver=zion Z.la d
+ A semi-analytical model for the assessment -
+ of the groundwater pathway from the leaching *
* of surficial and buried contamination and *
* release of contaminants from percolation ponds *
- 02-28-95 *
* Arthur 8, Rood N
* ldaho National Engineering Laboratory *
> EG&G Idaho Inc. +
* Subsurface and Environmental Modeling Unit +
* PO Box 1862% +
+ Idaho Falls, Idaho 83415 +

I L R R e A AR A T I I I I

>>> TITLE OF PROJECT:
U-238 ANL-01R Element 1

SIMPSON RULE SOLUTION
JSTART = 6

JMAX = 12

EPS = 1.0000E-02
MODEL OPTIONS

IMODE: 1

KFLAG: 1 (Q)CONC VS TIME: (1)PEAK CONC AND LIMITING SOIL ¢DNC

IMODEL:2 (1) SURF OR BURIED SOURCE; (2)POND SOURCE: (3}

TABULATED SOURCE

ITYPE:2 (0) VERT AVG; (1} MON-VERT AVG: (2) AVG FROM 0 T0IZD

>>»> INPUT DATA

R T T Y T

NUMBER OF RADICACTIVE PROGENY [}

LENGTH QF SCURCE PARALLEL TO GW FLOW (m) 1.B3E+00
WIDTH OF SCURCE PERPENDICULAR TO GW FLOW {(m) 1,.5BE+G2
THICKNESS OF SQURCE (m) 6.10E-C1
PERCOLATION RATE (daxcy vel m/y) 1.G¢E-01
VOLUMETRIC WATER CCONTENT IN SCURCE 3.40E-01
VOLUMETRIC WATER CONTENT IR UNSATURATED ZONE 4.57E-01
BULK DENSITY AT SOURCE (g/cm*+*3) 1.50B+00
SORPTION COEFFICIENT AT SOURCE (mi/g) 6.00E+400
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+00
UNSATURATED ZONE THICKNESS {m) 1.70E+401
SORPTION COBFFICIENT IK UNSAT ZONE (ml/g) 6., 00E+00
OPTIONAL LOSS RATE CONSTANT FOR SOURCE (y**-1) 0.00E+00
INITIAL MASS OR ACTIVITY (mg or Ci) 8.05E-04
MOLECULAR WEIGHT (g/mocle} 2.38E+02
SOLUBRILITY LIMIT {mg/L) 1.00E+06
HALF-LIFE{S} OF CONTARMINANT AND PROGENY (y} 4. 47E+09
BULK DENSITY OF AQUIFER (g/cm**3} 1.90E+00
PORDSITY OF AQUIFER 1.00E-0}
SORPTICN COEFFICIENT(S) IN AQUIFER (ml/g} 6,008+00
DISPERSIVITY X DIRECTION (m) 5. 00E+DD
DISPERSIVITY Y DIRECTION (m) 4.00E+00
DISPERSIVITY Z DIRECTION (m) 4.00E-01
PORE VELOCITY (m/y) 3.60E+D2
AQUIFER THICKNESS (m) 7.60E+01
DISTANCE TO RECEPTCR ALONG X AXIS im) 1.5CE+00
DISTANCE TO RECEPTCR ALONG ¥ AXIS {m) 0.GCE+00
WELL SCREEN THICKNESS (m} 1.50E+01
RADIOLOGICAL DOSE CONVERSION FACTCOR (rem/Ci) 1.CCE-01
MASS RELEASE RATE TO POND (mg or Ci per y) 0.C0E+G0
OPERATION TIME OF POND {yemars} 1.00E+02
LIQUID EFFLUENT FLOW RATE TD POND (m**3/y) 8.5B8E+02
MOISTURE CONTENT OF UNDERLYING SEDIMENTS 4.50E-01

EVAPCRATION RATE CONSTANT FROM POND (y*+*-1) 0.00E+00

2. 45E+05 T.54E+0

6:00E+00 1.00E+0

1.00E-01 1.00B-0



BEFFECTIVE WIDTH OF POND AT AQUIFER (m)
UNITS OF CONTAMINANT

INPUT DAYA FILE CREATED BY:

INPUT DATA CHECKED BY:

Ci

DATE

1.585+02

[

DATE / ?/

LIMITING SOIL CONCENTRATION CALCULATION

>>> INITIAL ACTIVITY CONVERTED TO MASS (mg)
>>> VALUBS CALCULATED IN SOURCE SUBROUTINE
L R S R YR R A TR T e
1.7552E~02
6.5004E+00

LEACH RATE CORSTANT (1/y}

UNSATURATED PORE VELOCITY (m/y)

DECAY CONSTANT(S)

RETARDATICON

PACTOR (S}

{1/y)
{SATURATED)
LEACH RATE CONSTANT FROM POND SEDIMENTS

RETARDATION FACTOR (UNSATURATED)
SOLUBILITY LIMITED MASS (mg)
SOLUBRILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE (years)
FRACTION DECAYED DURING UNSAT TRANSPORT B.39%Z0E-09

2,396+06

1.55076-10 2.8242E-06 9.1929E-0
1.1500E+02

5.1534E-01

2,0694E+0L
1.6645E+12
5.5994E8+02
5.4119%E+01

~n

POND SEDIMENT INVENTORY AT END CF CPERATIONS:
>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

L Ty L R O N 3 T v Y

INTEGRATICN TIME (years)

BODY WEIGHT
AVERAGING TI

WATER INTAKE RATE (L/d}
EXPOSURE FREQUENCY (days/year)
EXPOSURE DURATION (years)
RADIOLOGICAL DOSE LIMIT (rem/y}
CARCINOGENIC RISK CRITERIA

HAZARD QUOTI

(kgl
MB {days)

ENT

T.000E+01
1.095E+04
2.000E+00

3.500E+02

1.000E+00

1.000E-04
1.000E-06

1.000E+00

1.1540E402 1.9010E+0

3.35E~26 @i

>>> RESULTS OF CALCULATIONS
AR AR RS R SRR SR A R A XS R R R R R R R R R B R R R gy
COMMITTED BFFECTIVE DOSE ECRIIVALENT CALCULATION
DECAY~INGROWTH FACTORS 1.0000E+00
COMPOSITE DOSR CONVERSION FACTOR {rem/Ci):
LIMITING GROUNDWATER CONCENTRATION {(Ci/L):
NOTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF ‘THE MAXIMUM PAR
MAXIMUM GW CONCENTRATION FOR MBR #1:
MAXIMUM GW COMCENTRATION FOR MBR #2:
MAXTMUM GW COMCENTRATION FOR MBR #3:
MAXIMUM GW COMCENTRATION FOR MBR #4:

MAXIMUM GW COMCENTRATICN

FOR MEBR #5:

MAXIMUM CEDE 7.31E-11 rem

PERK TIME (y

ye

LIMITING POND BPFLUENT CONCENTRATION

EXECUTION TIME (seconda)

P )

* RUN NUMBER

dhbb bRt d

[T 2]

2

T

TITLE: Antimony

NPROG
THALF
IMODE
ZKDS
ZKDU
ZKDA
QI

0. COOE+OQ
0.000E+00C
4.000B+00
5.000E+00
5.000E+00
5.000E+00
5.320E+06

2

1.04E-12
1.65B-16
2.57g-20
4.09E-21
6,5BE-23

1.5831g-04 4.0652B-G7 3.2667E-09

1,00E-01
1.43E-06

Ci/L
Ci/L
Ci/L
Ci/L
ci/L

CEDE = 7.31B-11 re
CEDE = 1.16E-14 re
CEDE = 1.80E-18 re
CEDE = 2,86E-19 re
CEDE = 4.61B-21 re

5.596071E+01
0. 000E+00

(Ci/fL):

>>> VALUBS CALCULATED IN SCURCE SUBROUTINE
S N LY S R A R R T T I T
2.0910E-02
6.5004E+00

LEACH RATE CONSTANT {1/y)

UNSATURATED PORE VELOCITY (m/y)

DECAY CONSTANT (S}

(1/y)

RETARDATION FACTOR(S) (SATURATED}

LEACH RATE CONSTANT FROM POND SEDIMENTS

RETARDATION FACTOR (UNSATURATED)
SOLUBILITY LIMITED MASS (mg)
SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE (years)
FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000£+00

¢, 0000E+00
9,6000E+01

6.1257E-01

1.74118+01
1.4007E+12
0.0000E+00Q
4.58358+01

POND SEDIMENT INVENTORY AT END OF CPERATIONS: 1.37E~20 mé



»>> RESULTS OF CALCULATIONS

I R R R L et R R R a R A R S R I AR Iz
MAXIMUM NCON RADIOGLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION B.55E-03 mg/L

AVERAGE CONCENTRATION B8.55E-03 mg/L

PEAK TIME (y): 4.70B8133E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+50
EXECUTION TIME (meconds) 2

R e R R T Y e IS T 2 ]

* RUK NUMBER 3 *

LT T R T

TITLE: Arsenic

ZKDS 3.000E+00
ZKDU 3.000E+00
ZKDA 3.000E+00
QI 4.940E+06

>>> VALUES CALCULATED IN SQOURCE SUBROUTINE

R R R Y Y S T TS 2L L]

LEACE RATE CONSTANT (1/y) 3.3871E-02
UNSATURATEDR PGRE VELOCITY (m/y) 6.5004E+00
DECAY CONSTANT (S} (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 5.8000E+01
LEACE RATE CONSTANT FROM POND SEDIMENTS 9.8383E-01
RETARDATION FACTCR (UNSATURATED) 1.0847E+01
SOLUBILITY LIMITED MASS (mg) 8.7210E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 2.9367E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATICNS: 9.26E-37 q@
>>> RESULTS OF CALCULATIONS

R L R T Y R T TR S R S granp grpa
MAXTMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 1.25E-0Z mg/L

AVERAGE CONCENTRATION  1.25E-0Z mg/L

PEAK TIME (y): 2.932277E+01
LIMITING POND KEFFLUENT CONCENTRATICN (mg/L): 0, 00QE+QD
EXECUTION TIME (seconds) 4

R Y

* RUN NUMBER 4 +

L R R T PR Y

TITLE: Chromium

ZKD3 1.200E+00
ZKDU 1.200E+90
ZKD5 1.200E+00
QI 6.110E+07

>>> VALUES CALCULATED IN SOURCE SUBRCUTINE

B N R T R S YT TS SR 2L 2L L]

LEACH RATE CONSTANT (1/y) T.6605E-02
UNSATURATED PORE VELOCITY (m/Y¥) 6.5004E+00
DECAY CONSTANT(S) (l/y} 0.0000E+00
RETARDATION FACTOR{S} [(SATURATED) 5.80008+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 2Z.1644E+00
RETARDATION FACTOR (UNSATURATED) 4.,93BTE+00
SOLUBILITY LIMITED MASS (mg} 3.9641E+11
SOLUBILITY LIMITED ACTIVITY (Ci) C.DDODE+0D
TRANSIT TIME IN UNSAT ZONE (yeara) 1.2916E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.00COE+00
POND SEDIMENT INVENTORY AT END CF OPERATIONS: 6.12E-87 my
»>> RESULTS OF CALCULATIONS

R R R R R R
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 2.23E~01 mg/L

AVERAGE CONCENTRATICN 2.23E~01 mg/L

PEAK TIME {y): 1.343601E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L}: 0.0CCE+00
EXECUTION TIME (seconds) S

Fhbhe bbbk bkt h by

* RUN NUMBER 5 *

L T T Y T Y

TITLE: Copper

ZKbs 2.9000E+01
ZKDU 2.900E+01
ZKD5 2.000E+01
QI 2.760E+07

>>> VALUES CALCULATED IN SQURCE SUBROUTINE



R R L Y S R e Ty

LEACH RATE CONSTANT (1/y) 5.4032E-03 :
UNSATURATED PORE VELOCITY (m/y) 6. 5004E400
DECNY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S} (SATURATED) 5.8000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.59935-01 :
RETARDATION FACTOR {UMSATURATED) 6.66465+01 .
SOLUBILITY LIMITED MASS (mg) 5.364BE+1Z
SOLUBILITY LIMITED ACTIVITY (Ci) 0. 00COE+G0
TRANSIT TIME IN UNSAT ZONE (years) 1. T429E+02

FRACTION DECAYED CURING UNSAT TRAMSPORT G, 00QQE+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.13E+00 ‘mg
>>> RESULTS OF CALCULATIONS

L R L L 22 L L S L L L T oo,
MAXIMUM HON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  2.49E-02 mg/L

AVERAGE CONCENTRATION  2.49E-02 mg/L

PERK TIME (y): 1.TT6660E+02
LIMITING BOND EFFLUENT CONCENTRATION {(mg/L): 0. CCOE+OC
EXECUTICN TIME (seconds) 11

LR R T Y T T T

* RUN NUMBER €& *

R T T T ]

TITLE: Cyanide

ZKDS 1.730E-03
ZKo i.730E-03
ZKDS 1.7308-03
Q1 2.420E+05

>>> VALUBS CALCULATED IN SOURCE SUBROUTINE

R L T e s e R L T T T reew,

LEACH RATE CONSTANT (i/y) 4.78%1E-01
UNSATURATED PORE YELOCITY (m/y) €.5C04E+00
DRCAY COMSTANT (5) (1/y) 0.0Q00E+0D
RETARDATION FACTOR(S) (SATURATEDY) 5.8000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.0760E+01
RETARDATION FACTOR (UNSATURATED) 1.00%7E+00
SOLUBILITY LIMITED MASS (mg) 7.9739E+10
SOLUBILITY LIMITER ACTIVITY ({i) 0.0000E4+00
TRANSIT TIME IN UNSAT ZONE (years) 2.6301E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+0¢

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.72-212 E]
>>> RESULTS OF CALCULATIONS

R N Y S S R R LT L L T T T T T apururon
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXTHUM CONCENTRATION 1,63E-03 mg/L

AVERAGE CONCENTRATION  1.63B-03 mg/L

PEAK TIME (y): 2.7B1B3BE+0D :
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0. 00CE+00!
EXECUTION TIME {seconds) 8

AR T T T X Y

* RUN NUMBER 7T +

thdhhb v bbb b kb d

TITLE: Lead

ZKDS 1.000E+02
ZKDV 1.000BE+02
ZKDS 1.000E+02
QI 1.060R+07

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R R A A L N R R R S L L T T IPurararappy

LEACH RATE CONSTANT (1/y) 1.0904E-03
UNSATURATED PORE VELOCITY (m/y) 6.50048+00
DECAY CONSTANT(S) {1/y} 0.00008+00
RETARDATION FACTOR(S) (SATURATED) 5_BOODE+D1
LEACH RATE CONSTANT FROM POND SEDIMENTS 3.236%E-02 .
RETARDATION FACTOR (UNSATURATED} 3.2923E+02 :
SCLUBILITY LIMITED MASS (mg) 2.6507E+13
SOLUBILITY LIMITED ACTIVITY {Ci) 0.0000B+00
TRANSIT TIME IN UNSAT IONE (years) B.6101E+02

FRACTION DECAYED DURING UNSAT 1RANSPORT 0.0000E+00

POND SEDIMENT TNVERTORY AT END OF OPERATIONS: 4.16E+05 nlh
>>> RESULTS OF CALCULATICNS i
Oiti"ﬁliif.iiiﬁﬁ'iiiii‘}&O00iii"‘.iiiiiitt‘iiiibiiii !
MAXIMUM HON RADICLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION 2.93E-03 =g/L



AVERAGE CONCENTRATION 2.93E-03 mg/L

PEAK TIME (y): B.686871E+02
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00
EXECUTION TIME (seconds) 17

AR R AT RS A RAL]

* RUN NUMBER 8 *

(R T YT T P

TITLE: Mercury

ZKDS 1.000E+02
ZKDU 1.000E+02
ZKDS5 1.000E+02
o1 4.630E+05

>>»> VALUES CALCULATED IN SOURCE SUBROUTINE

T T T TR T RIS T e

LEACH RATE CONSTANT (1/y) 1.0504E-03
UNSATURATED PORE VELOCITY (m/Yy) 6.5004E+00
DECAY CONSTANT (5] (1/y) 0.0000E+0D
RETARDATION FACTCR(S) (SATURATED) 5.8000E+01

LEACH RATE CONSTANT FROM POND SEDIMENTS 3.2365E-02
RETARDATION FACTOR (UNSATURATED) 3.29Z23E+02
SOLUBILITY LIMITED MASS (mg) 2.6507E+13
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) E.6101E+02
FRACTION DECAYED DURING UNSAT TRANSPORT 0.C00J0E+0C

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.84E+04 my
>>> RBSULTS QF CALCULATICNS

I R R R R R R R R R R TS
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCERTRATION 1.30E-04 mg/L

AVERAGE CONCENTRATION  1.30E-04 mg/L

PEAK TIME (y): 8.686871E+02
LIMITING POND EFFLUERT CONCENTRATION (mg/L): 0.000E+00
EXECUTION TIME (asconds) 17

L T R

* RUN NUMBER & *

LT T T TPy

TITLE: Methylene Chloride

ZKD5 2.610E-02
ZKpU 2,610E-02
ZKDS§ 2.610E-02
QI 1.100E+04

>>>» VALUES CALCULATELD IN SQURCE SUBROUTINE

L R R R Y S e e

LERCH RATE CONSTANT (1/y) 4,3237E-01
UNSATURKTED PORE VELOCITY (m/y) 6.5004E+00
DECAY CONSTANT(S) {(1/y} 0.0DCOE+00
RETARDATION FACTOR(S) {SATURATED} 5.8000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 9.9559E+00
RETARDATION FACTOR (UNSATURATED} 1.08578+00
SOLUBILITY LIMITED MASS {mg) B.E1805+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 2.8393E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00
POND SEDIMENT INVENTORY AT END OF OPERATICNS: 7.84-2i4 my
>>> RESULTS OF CALCULATIONS

R T I R R I T
MAXIMUM NON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  7.22E-05 mg/L

AVERAGE CONCENTRATION 7.22E-05 mg/L

PEAK TIME {y): 2.999701E400
LIMITING POND EFFLUENT CONCENTRATION {mg/L}: 0.000E+00
EXECUTIOK TIME {=eccndsa) ]

Fh bbb bbb bbb

* RUN NUMBER 10 *

thhhh kbt bbb b

TITLE: Selenium

ZKDS 4.000E+QC
ZKpU 4.000E+0C0
ZKDs 4.000E+00
RI 2,450E+05

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R RNy
LEACK RATE CONSTANT (1/y) 2.5857E-02
UNSATURATED PORE VELOCITY (m/y) 6.5004E+00
DECAY CONSTANT(S) (1/y) 0.0000E+00



RETARDATION FACTOR{S) (SATURATED} 5.8000E+01 i
LEACH RATE CONSTANT FRCM POND SEDIMENTS 7.5503E-01

RETARDATION FACTOR (UNSATURATED} 1.41298+401
SOLUBILITY LIMITED MASS (mg} 1.1364E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.00008+00
TRANSIT TIME IN UNSAT ZONE {years) 3.69518+01

FRACTION DECAYED DURING UNSAT TRANSPCRT 0,0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.97E-28 mg
>>> RESULTS OF CALCULATIONS
iiitil..ﬁii‘iti""t“i‘ii‘."'Dii'iii”‘**i“ﬁ‘ttt“i
MAXINUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION  5.43E-04 mg/L

AVERAGE CONCENTRATION  5_43E-04 mg/L

PEAK TIME (y): 3.812519E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0. 000E+0C
EXECUTION TIME (seconds) 5

dhbksd b Rb bbbt

* RUN NUMBER 11 *

R AL T T T T TRy

TITLE: Zinc

ZKDS 1.600E+01
KDY 1.600E+01
ZKDS 1.600E+01
QI B.330E+07

>>> VALUES CALCULATED IN SOURCE SUBRCUTINE

LR R R L L L L T T I e v g

LEACE RATE CONSTANT (1/y) 6.7352E~03
UNSATURATED PDRE VELOCITY (m/y) 6.5004E+00
DECAY COMSTANT{S} (1/vy) 0.000DE+OD
RETARDATION FACTCR(S) (SATURATED) 5.BODDE+D1
LEACH RATE CONSTANT FHOM POND SEDIMENTS 1.9%91BE-G1
RETARDATION FACTOR (UNSATURATED) 5,3516E+01
SOLUBILITY LIMITED MASS (mg) 4.3077E+12
SOLUBILITY LIMITED ACTIVITY {Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 1.3996E+02

FRACTION DBCUAYED DURING UNSAT TRANSPORT 0.0000E+0Q0Q

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.86E-01 g
>»> RESULTS OF CALCULATIONS
L L e R T L T L L LT T orpurr o,
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 8.65E-02 mg/L

AVERAGE CONCENTRATION 6.65E-02 mg/L

PEAK TIME (y): 1.428982E+02
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00
EXECUTIOK TIME (meconds) 9

LR R R T Y T T

* RUN NUMBER 12 *

Site: ANL-01A, Element 2; Maximum Concelitration

LR R L T T T Y

* GWRUNZ . BAS +
* This program is a shell for *
* GWSCREEN to make multiple runs +
* For GWSCREEN Version 2.4 ONLY *
* A. 5. Rood 01-11-8%5 - *

LA AR A d Rl e
RS LA EE TR N
+ RUN NUMBER 1 *
LA X RS T R T RN
TIME OF RUN 09:31:43.7
DATE OF RUN 09/18/97
INPUT FILE NAME: GWSCREEN.PAR
QUTPUT FILE NAME: GWSCREEN.OUT

ACKNOWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND
LIMITATION OF LIABILITY




Copyright 1993, EG&G Idaho Inc., Idaho National Engineering Laboratory,
all rights reserved. Neither the United Stataes nor the Lnited States

Department of Energy, nor any of their employees, makes
expressad or implied, or assumes any legal liability or

eny warranty

responsibility for the accuracy, complateness, or usafulress of any
information, appatatus, product or procass disclosed, or represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN
QSIMP, QGAUS, and TRAPED are Copyright (C) 1992, Nume:icél Recipes
Software, Reproduced by permission from the book, Numerfcal Recipas,

Cambridge University Press.

I IR R L R R R AR R R R R S Y LR RIS e S

- *
* Thi=z cutput was produced by the model: -
. N
M GWSCREEN *
¥ Version Control Copy, Version 2.da +
¥ A semi-analytical model for the assssament v
- of the groundwatar pathway from the leaching *
* of surficial and buried contamination and >
* release of contaminants from percclaticn ponds *
> 02-28-95 *
* Arthur 5. Rood +
- Idaho National Enginesring Laboratcry *
* EG#G Idaho Inc. -
* Subsurface and Environmental Modeling Unit *
v PO Box 1625 *
* Idaho Falls, Idaho 83415 *

R Y T T T s

»>> TITLE OF PROJECT:
U-238 ANL-Q1A Element 2

SIMPSON RULE SOLUTION
JSTART = €

TMAX = 12

EPS =  1.0000E~-02
MODEL OPTICNS

IMCDE: 1

KFLAG: 1 (0)CONC VS TIME: (1)FPEAK CONC AND LIMITING SCIL CJONC

IMODEL:2 (1) SURF CR BURIED SOURCE; (2)POND SCURCE; (3}

TRBULATED SOURCE

ITYPE:2 {(0) VERT AVG; (1) NON-VERT AVG: (2} AVG FROM 0 TG; ZD

>>> INPUT DATA

R L R T T T P T T Y

NUMBER OF RADIQACTIVE PROGENY 1

LENGTH OF SOURCE PARALLEL TC GW FLOW {m) 1.B3E+00
WIDTH OF SOURCE PERPENDICULAR TC GW FLOM (m) 3.10E+01
THICKNESS OF SOURCE {m) 6.10E-01
PERCOLATION RATE (darcy vel m/y} 1.08E-C1
VOLUMETRIC WATER CONTENT IN SQURCE 3.40E-C1
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE 4.57B-01
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+00
SORPTION COEFFICIENT AT SOURCE (ml/g) 6.00E+00
BULK DENSITY IN UNSAT ZOMNE (g/cm**3) 1.50E+00
UNSATURATED ZONR THICKMESS (m} 1.70E+01
SORPTION QOEFFICIENT IN UNSAT ZOME (ml/g) 6.00E+00
CPTIONAL LOSS HRATE CONSTANT FOR SOURCE {y**-1) 0.00E+00
INITIAL MASS CR ACTIVI?TY (mg or Ci) 1.58E-04
MOLECULAR WEIGHT (g/mole) . 2.38E+02
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE({S) OF CONTAMINANT AND PROGENY (y} 4.4TE+09
BULK DENSITY CF AQUIFER {g/cm**3) 1.90E+00
POROSITY OF AQUIFER 1.00E-01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/q) 6.00E+00
PISPERSIVITY ¥ DIRECTION (m) 9.00E+00
DISPERSIVITY Y DIRECTICN (m) 4,.00E+00
DISPERSIVITY 2 DIRECTICH (m) 4.00E-01
PORE VELOCITY (m/y!} 3,60E+02
AQUIFER THICKNESS (m) 7.60E+C1
DISTANCE TO RECEPTOR ALONG X AXIS (m) 1.50E+G0
DISTANCE TO RECEPTOR ALONG Y AXIS {m) 0.00E+C0O
WELL SCREEN THICKNESS {m) 1.50E+01
RADIOLOGICAL DOSE CONVERSION FACTOR (rem/Ci} 1.008-01
MASS RELEASE RATE TO POND (mg or Ci pe: y) 0.00E+00
OPERATICN TIME OF POND (years) 1.00E+02
LIQUID EFFLUENT FLOW RATE TO POND {m**3/y) 1.6BE+02

MOISTURE CONTENT OF UNDERLYING SEDIMENTS 4.50E-01

2.45E+05 7.54E+0

6.00E+00 1.D0E+D

1:00E-D1 1.D0E-0



-

*

+*

EVAPORATICN RATE CONSTART FROM POND (y**-1} 0.00E+00
BFFECTIVE WIDTH OF POND AT AQUIFER (m} 3.11R+01
UNITS OF CONTAMINANT ci

INPUT DATA FILE CREATED BY: DATE /  /

INPUT DATA CHECKED BY: DATE / /

LIMITING SOIL CONCENTRATION CALCULATION
>>> INITIAL ACTIVITY CONVERTED TC MASS (mg) 4.10B+05
*>> VALURS CALCULATED IN SQURCE SUBROUTINE

R R R L A S R Ay

LEACH RATE CONSTANT (1/y} 1.7552E-02
UNSATURATED PORE VELOCITY i{m/y) 6.4872E+00
DECAY CONSTANT(S) (1/y) 1.5507E-10 2.8292E-06 9.1929E-0

RETARDATICN FACTOR(5) ({SATURATED)
LEACH RATE CONSTANT FROM POND SEDIMENTS 5.1429E-01

h

RETARDATION FACTCR (UNSATURATED) 2.0694E+01
SOLUBILITY LIMITED MASS ({(mg) 3.2666E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 1,0986E+02
TRANSIT TIME IN UNSAT ZONE (years) 5.4229E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 8.4091E-09
POND SEDIMENT INVENTORY AT END OF OPRRATIONS: 7.30E-27 =i
>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

AR R R L R A R

INTEGRATICN TIME (years) 1

BODY WEIGHT (kqg) 7.000E+01
AVERAGING TIME {days) 1.095E+04
WATER INTAKE RATE (L/d) 2.000E+Q0
EXPOSURE FREQUENCY (days/year) 3.500E+02
EXPOSURE DURATION (years) 1.000E+00
RADIOLOGICAL DOSE LIMIT {rem/y) 1.0008-04
CARCINOGENIC RISK CRITERIA 1.0C0E-06
HAZARD QUOTIENT 1.0CCE+00

>>> RESULTS OF CALCULATIONS

AR e S R S T E oo

COMMITTED EFFRCTIVE DOSE EQUIVALENT CALCULATION

DECAY-INGROWTH FACTORS 1,00C0E+00 1.5849E-04 I.OTIGE—I;T 31.2781E-0%

COMPOSITE DOSE CONVERSION FACTOR (rem/Ci): 1.00E-01
LIMITING GROUNDWATER CONCENTRATION (Ci/L}: 1.43E-06

1.1500E+02 3,15D0E+02 1.9010E+D

RGTE: PROGENY CONCENTRATIONS ARE REPORTED AT THE TIME OF ;THE MAXIMUM PAR
MAXTMUM GW CONCENTAATION FOR MBR #1: 1.04E-12 Ci/L CEDEI“ = 7.26E-11

MAXIMUM GW CONCENTRATION FOR MBR #2: 1,64E-16 Ci/L CEDE
MAXIMUM GW CONCENTRATION FOR MBR #3: 2.S8E-20 Ci/L CEDL
MAXIMUM GW CONCENTRATION FOR MBR #4: 4.07E-21 Ci/L CEDE
MAXIMUM GW CONCENTRATION FOR MBR #5: 6.57E-23 Ci/L  CEDE
MAXIMUM CEDE 7.26E-11 rem

PEAK TIME (y): 5.602562E+01
LIMITING POND EFFLUENT CONCENTRATION {CL/L): 0.000E+00
EXKECUTION TIME (seconds}) 2

Y S A Y]

RUN WUMBER 2 +

LR g

TITLE: Antimony

HPROG 0.000E+00
THALF 0.000E+00
IMODE §.000E+00
ZKDS 5,000E+00
ZKDU 5,C00E+00
ZKDA 5.000E+00
QI 1.0B0E+C6

>>> VALUES CALCULATED IN SQURCE SUBROUTINE

LR R R R R R S o S

LEACH RATE CONSTANT (1/y) 2.0910E-02
UNSATURATED PORE VELOCITY (m/y) 6, 4872E+00
DECAY CONSTANT(S) {i/y} 0.0000E+00
RETARDATION FACTOR(S) {SATURATED} %.6000E+02
LEACH RATE CONSTANT FROM POND SEDIMBNTS 6,1133E-01
RETARDATION FACTOR (UNSATURATED) 1,7411E+C1 -
SOLUBILITY LIMITED MASS (mg) 2.74818+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.D0DOE+00
TRAANSIT TIME IN UNSAT ZONE (years) 4.5628E401

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

=

1.15E-1¢
1.79E-18
2.B5E-19
4.60E-21
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POND SEDIMENT INVENTORY AT END CF OPERATIONS: 3.05E-21 mg
»>> RESULTS OF CALCULATIONS .
L T T I T
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXTMUM CONCENTRATION  B.468-03 mg/L

AVERAGE CONCENTRATION B.46E-02 mg/L

PEAK TIME (y): 4.713589E+401
LIMITING POND EFFLUENT CONCENTRATION (mg/L): D.000E+DD’
EXECUTIOR TIME (seconds) 2

Fhbhbrdh bbb e b

RUN NUMBER 3 *

R e s

TITLE: Arsenic

ZKDS 3.090B+00
ZKDU 3.000E+00
ZKDA 3.000E+00
QI 9.690E+05

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

A R e N Y S 2 R R AR R LR R 21T

LEACH RATE COMSTANT (1/y) 3.3871E-02
UNSATURATED PORE VELOCITY (m/y) 6. 4BTZE+00
DECAY CONSTANT{S} (l/y} 0. 0000E+0D
RETARDATION FACTOR(S} (SATURATED) 5.B0OCE+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 9.81B3E-01
RETARDATION FACTOR (UNSATURATED® 1.0B47E+01
SOLUBILITY LIMITED MASS (mg) 1.7111E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0Q0CE+Q0
TRANSIT TIME IN UNSAT ZONE (years) 2.8425E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.C0COCE+(C

PCND SEDIMENT INVENTCORY AT EMD OF OPERATIONS: 2.22E-37 %g
>>> RESULTS OF CALCULATICNS :
L R R R LR NI
MAXTMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATIOR 1.24E-02 mg/L

AVERAGE CONCENTRATION 1.24E-02 mg/L

PEAK TIME (y): 2.935537E+01
LIMITING PCND EFFLUENT CONCENTRATION (mg/L): 0.000E+0QQ
EXECUTION TIME (seconds) 4

R N T T T TS

RUN NUMBER 4 *

L

TITLE: Chromium

ZKDS 1.200E+00
ZKDU 1.2GCE+00
ZKDS 1,200E+00
QI 1.200E+G7

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

B R R T PR T PR T R

LEACH RATE CONSTANT (1/y) 7.6609E-02
UNSATURATED PGRE VELOCITY (m/y) 6.4872E+00
DECAY CONSTANT (S} (1/y) 0.0000E+00
RETARDATION FACTCR(S) (SATURATED) 5.9000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.1600E+00
RETARDATION FACTOR (UNSATURATED) 4,93BTE+00
SOLUBILITY LIMITED MASS (mg) 7.77TTTE+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0. 0000E+00
TRANSIT TIME IN UNSAT ZOME (years) 1.2%42E+01

FRACTION DECAYED DURING UNSAT TRANSPORT 0.COCOE+00Q
POND SEDIMENT INVENTORY AT END OF CPERATIONS: 1.86E-87 m3
>>> RESULTS OF CALCULATICNS

AR R bbb b A bbbk bbb bbb bbb h
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 2.228-01 mg/L

AVERAGE CONCENTRATION 2.22E-01 mg/L

PEAK TIME (y): 1.346137E+01
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00 :
EXECUTICN TIME ({seconds) L]

dhbk bbbk kbR

RUN NUMBER 5 *

LT T T T T TR

TITLE: Copper

ZKDS 2.000E+01
ZKDU 2.000E+01
ZKDS 2.000E+01

QI 5.410E+06



>>> VALUES CALCULATED IN SOURCE SUBROUTINE

AR R A L Y Y R R R LT Ty yey

LEACH RATE CONSTANT {1/y) 5.4032E-03
UNSATURATED PORE VELOCITY (m/y) 6.4872E+00
DECAY CONSTANT(S) {l1/y) 0.0C00E+DD
RETARDATION FACTOR(S) {SATURATED) 5.8000E+01
LEACH RATE COMSTANT FROM POND SEDIMENYS 1.5961E-01
RETARDATION FACTOR (UNSATURATED) 6.66L6E+01
SOLUBILITY LIMITED MASS {mg) 1.0526E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0900E+00
TRANSIT TIME IN URSAT ZONE (years) 1. 74 65E+02

FRACTION DECAYED DURING UNSAT TRANSPORT {.0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 46.33E-01 'ng
»>> RESULTS OF CALCULARTIONS
‘lit#i.i.bti.ttﬁﬁitf*bbiiiiiiii.li.#&ti‘iiiifi‘*‘l‘ii‘ti
MAAIMUH WON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 2.34E-02 mg/L

AVERAGH CONCENTRATION 2.34E-02 mg/L

PEAK TIME (y): 1.775404E+02
LIMITING POND EFFLUBNT CONCENTRATION (mg/L): 0.000E+00:
EXECUTION TIME (seconds) 13 :

Fhdb kbbb v b hhbd v

* RUN NUMBER € +

R T Y

TITLE: Cyanide

ZKD$ 1.730E-02
ZKDbU 1.730E-03
ZKDS 1.73CE-03
QI 4.74CE+04

>>> VALUES CALCULATED IN SCURCE SUBROUTINE

AR L S N Y S Y R R T

LEACH RATE CONSTANT (1/y) 4.7851E-01
UNSATURATED PCRE VELOCITY {m/y) 6.4B72E+00
DECAY CONSTANRT (8) (1/y) 0. 0000E+09
RETARDATION FACTOR(S) {SATURATED) 5.B000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.0738E+01
RETARDATION FACTCR (UNSATURATED) 1.0057E+00
SOLUBILITY LIMITED MASS (mg) 2.5645E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.00D0E+00D
TRANSIT TIME IN UNSAT ZONE (years) 2.6354E+00

FRACTICN DECAYED DURING UNSAT TRANSPORT 0, 0000E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 3.38-213 ng
»»> RESULTS OF CALCULATIONS '
ia*&#i06t-ittifiittttttw»bttliioiiiotitittiiotitth&}ti
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALGULATION

MAXIMUM CONCENTRATION  1.62E-03 mg/L

AVERAGE CONCENTRATION  1.62E-03 mg/L

PEAK TIME (y): 2_787363IE+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00
EXECUTION TIME (aeconds) 8

LAR AR R S TR T TR Y

* RUN NUMBER 7 *

LR Y S S ]

TITLE: Lead

ZKDS 1.000E+02
ZKDY 1.0G0E+D2
ZKDS 1.0CCB+02
Q1 2.080E+C6

>>> VALUES CALCULATED IN SOUACE SUBROUTINE

R e N R R R A R e Iy

LEACH RATE CONSTANT (1/y) 1.0904E-03
UNSATURATED PORE VELOCITY (m/y) 6.4872E+00
DECAY CONSTANT (S} (1/y) 0.0000E+00
AETARDATION FACTOR(S) (SATURATED) 5.8000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 3.2303E-02
RETARDATION FACTOR (UNSATURATED) 3.29238+02
SCLUBILITY LIKITED MASS {mq) 5.2007E+12
SOLUBILITY LIMITED ACTIVITY {Ci) 0.00D0E+00
TRANSIT TIME IN UNSAT ZONE {years} 8.6276E+02

FRACTION DECAYED DURING UNSAT TRANSPORT 0.000QE+00
FOND SEDIMENT INVENTORY AT END OF OPERATIONS: B.23E+04 my
>>> RESULTS OF CALCULATIONS '

A A L RS S SR R S I I Y

MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION H




MAXIMUM CONCENTRATION 2,60E-03 mg/L
AVERAGE CONCENTRATICN 2.60E-03 mg/L

PEAK TIME {y}: B.630Z59E+D2 .
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0. 000E+00
EXECUTION TIME (seconds) 17

LR T T I YT ]

* RUN NUMBER B *

LT T LY T

TITLE: Mercury

ZKDS 1.000E+02
ZKDU 1.0CDE+D2
ZKDS 1.000E+02
QI 9.190E+04

>>> VALUES CALCULATED IN SQURCE SUBROUTINE

L T T T Ty

LEACH RATE CONSTANT {1/y) 1.0904E-03
UNSARTURATED PORE VELOCITY {(m/y) 6.4872E+00
DECAY CONSTANT{S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) {[SATURATED) 5.B8000B+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 3.2303E-02
RETARDATION FACTOR (UNSATURATED) 3.2923E+02
SOLUBILITY LIMITED MASS (mg) 5.2007E+12
SOLUBILITY LIMITED ACTIVITY {Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) B.6276E+02

FRACTION LECAYED DURING UNSAT TRANSPORT 0.0D00E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: J3.63E+03 ng
>>> RESULTS OF CALCULATIONS

P Ty Ly e e S X R 2]
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATIOM

MAXIMUM CONCENTHATION 1.15E-04 mg/L

AVERAGE CONCENTRATION 1.15E-04 mg/L

PEAX TIME (y}: 8, 690259E+02
LIMITING POND EFFLUENT CONCENTRATION (mg/L}: 0.000E+00
EXECUTION TIME (seconds) 17

T T e T Y

* RUN NUMBER 9 ~*

dhb bbb bR h Rk kb

TITLE: Mathylena Chloride

ZKDS 2.6108-02
ZXDU 2.610E-02
IKDS 2,610B-02
QI 2.1708+03

>»> VALUES CALCULATED IN SOURCE SUBROUTINE

LR R T T

LEACH RATE CONSTART (1/y) 4.3237E-01
UNSATURATED PORE VELOCITY (m/¥) 6.4872E+00
DECAY CONSTANT(S) (1l/y) 0. 0000E+00
RETARDATION FACTOR(S) (SATURATED) 5. B000E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 9.9J57E+00
RETARDATICON FACTOR (UNSATURATED) 1.0857E+00
SQLUBILITY LIMITED MASS (mg) 1.6909E+10
SOLURILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRAHSIT TIME IN UNSAT ZONE (years) Z.84518+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+DD
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.55-Z14 m§
»>> RESULTS OF CALCULATIONS

P T T L L P e N T S S LR e
MAXIMUM NON RADIOLGGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTRATION 7.24E-05 mg/L

AVERAGE CONCENTRATION 7.24E-05 mg/L

PEAK TIME {y): 3.C06043E+00
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0.000E+00
EXECUTION TIME (zeconds} a

kb v rd bbb bbb bbb

* RUN NUMBER 1C¢ *

bbbkt

TITLE: Selenium

ZKDS 4.00CE+00
ZKTU 41.000E+0C
ZKDS 4.000E+C0C
QI 4.810E+04

>>»> VALUES CALCULATED IN SOURCE SUBROUTINE

L L LR L L Ty S P P
LEACH RATE CONSTANT (1/y) 2.5857E-02 H
UNSATURATED PORE VELOCITY (a/y} 6.4872E+00



DECAY CONSTANT(S) (1/y)

RETARDATION FACTOR(S) (SATURATED)

LEACH RATE CONSTANT FROM POND SEDIMENTS
RETARDATION FACTOR {UNSATURATED)
SOLUBILITY LIMITED MASS (mg)

SQLUBILITY LIMITED ACTIVITY (Cl)
TRANSIT TIME IN UNSAT ZONE (years)
FRACTION DECAYED CURING UNSAT TRANSPORT

0. 00D0E+00
5.8000E+01
7.5350E-01
1.4129E+01
2,2296E+11
0.0000E+00D
3.7026E+01
0.00DOE+OD

POND SEDIMENT INVENTORY AT END GF OPERATIONS:

>>> RESULTS OF CALCULATIONS

R R R R A A P R Y

MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION  5.37E-04 mg/L
AVERAGE CONCENTRATION  5.37E-04 mg/L
PEAK TIME ly):

LIMITING PGND EFFLUENT CONCENTRATION (mg/L):

EXECUTION TIME (seconds) 9

dhhh kbbb bRy

*  RUN NUMRER 11 *

AR R e T

TITLE: Zinc

ZKDS 1,600E+01
ZKDU 1.600E+01
ZKDS 1.600E+01
QI 1.630E+07

>>> VALUES CALCULATED IN SOURCE SUBRGCUTINE

AR e L e R N N S S R R R AR R Rt

LEACH RATE CONSTANT (1/y)

URSATURATED PORE VELOCITY (m/y)

DECAY CONSTANT(S) {1/y)

RETARDATION FACTOR(S) {(SATURATED}

LEACH RATE CONSTANT FROM POND SEDIMENTS
RETARDATION FACTOR {(UNSATURATED)
SOLUBILITY LIMITED MASS (mg)

SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE (years)
FRACTION DECAYED DURING UNSAT TRANSPORT 0.00DDE+0D

3.814987E+01
0.000E+0C

6.7352E-03
6_4BT2R+O0
0.0000E+00
5.8000E+01
1.9878E-01
5.3516E+01
B.4517E+11
0.0000E+00
1.4024E+02

POND SEDIMENT INVENTORY AT END OF CPERATIONS:

>>> RESULTS OF CALCULATIONS

R A R R N R SIS

MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION  B.1BE-02 mg/L
AVERAGE CONCENTRATION 8.18E-02 mg/L
PEAX TIME {y):

LIMITING POND EFFLUBNT CONCENTRATION (mg/L}:

EXECUTION TIME (seconds) 11

L TR T T T Ay

* RUN NUMBER 12 *

R XS L X ]

1.428052E+02
0.000E+00"

Site: ANL-35; Maximum Concentration

AR L R e T T e T T )

*

*
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GWRUNZ . BAS
This program is a shell for
GWSCREEN to make multiple runs
For GWSCREEN Version 2.4 ONLY
A. 5. Rood 01-11-95

*

*

*

-

-

AR R T Y 2 e ]

Shhb bbb h b

+ RUN NUMBER 1 *
LR LT LY Ty

TIME OF RUN 14:01:46.9

DATE OF RUN 07/16/97

INPUT FILE MAME: GWSCREEN.PAR
OUTPUT FILE NAME: GWSCREEN.OUT

9.08E-29 myg

3.80E-02 pg

Thin material resulted from work developed under U.S. Dep
Energy, Office of Environmental Restpration and Waste Man
DOE Field Office, Idaho, Contract Numbar DE-ACOT-T6ID0157

ACKNCWLEDGEMENT OF GOVERNMENT SPONSORSHIP AND

LIMITATION OF LIABILITY

artment of
agemsnt,
J.



This material i= subject to a limited government license::

Copyright 1993, EG&G Idaho Inc., Idaho National Engineering Laboratory,
all rights reservad. Meither the United States nor the dpitsd States
Department of Energy, nor any of their employees, makes any warranty
expressed or implied, or assumez any lagal liability or

responaikility for the accuracy, completeness, or usefuln=ss of any
information, apparatus, product or process disclosad, or:represents that
its use would not infringe on privately owned rights. Subroutines GOLDEN
QSIMP, QGAUS, and TRAPZD are Copyright (C) 1992, Numerical Recipes
Software. Reproduced by permission from the book, Numerﬂ;al Recipes,
Cambridge University Press. ;
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* *
* Thia output was produced by the model: *
« N
* GWSCREEN *
* Version Control Copy, Version 2Z.4a -
* A semi-analytical model for the assessment *
* of the groundwater pathway from the leaching *
* of surficial and buried contamination and *
* release of contaminants from perceclation ponds *
* 02-28-95 .
* Arthur 5. Rood .
* Idaho NHatjional Engineering Laboratory *
+ EG¢G Idaho Inc. *
+ Subsurface and Environmental Modeling Unit +
* PO Box 1625 -
* Idaho Falls, Idaho 83415 *

[ T T R R R e e AR R R R R R N S S RS LR L2 D

»>>> TITLE CF PROJECT:

Co-60 ANL-35

SIMPSON RULE SCLUTION

JSTART = 6

JMAX = 12

EPS = 1.0000E-02

MODEL OPTIONS

IMODE: 3

KFLAG: 1 (0)CONC VS TIME: (1}PEAK CONC AND LIMITING SOIL ZONC
IMCDEL:2 (1) SURF OR BURIED SOURCE; (2)POND SOURCE: (3) TABULATED SOURCE
ITYPE:2 (0) VBRT AVG: (1) NON-VERT AVG: (2) AVG FROM 0 rofzn
>>> INPUT DATR

LR R R R R R R d S S N T I

WIMBER CF RADIOACTIVE PROGENY 0

LENGTH OF SOURCE PARALLEL TC GW FLOW (m}) 1.20E+400
WIDTH OF SOURCE PERPENDICULAR TO GW FLOW (m} 1.52E+402
THICKNESS OF SOURCE {m) 3.10E-01
PERCOLATION RATE (darcy vel m/y) i.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.40E-01
VOLUMETRIC WATER CONTENT IN UNSATURATED ZONE 4.080E-01
BULK DENSITY AT SCURCE (g/fcm**3) 1.5DE+0Q0
SORPTION COEFFICIENT AT SOURCE (ml/g) 1.00E+01
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.50E+DD
UNSATURATED ZONE THICKNESS (m) 2.50E+01
SORPTION COEFFICIENT IN UNSAT ZONE (ml/g) 6. 0DE+DO
OPTIONAL LOSS RATE CONSTANT FOR SOURCE {y**-1) 0.00E+00
INITIAL MASS CR ACTIVITY (mg or Ci) 3,14B-06
MOLECULAR WEIGHT (g/mole) 6.00E+01
SOLUBILITY LIMIT (mg/L) 1.00E+06
HALF-LIFE(3S) COF CONTAMINANT AND PROGENY {y) 5.75+00
BULK DENSITY OF RQUIFER (g/cm**3) 1.90E+00
POROSITY COF AQUIFER 1.0DE-01
SORPTION COEFFICIENT(S) IN AQUIFER {ml/g} 1.00E+01
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY Y DIRECTION (m) 4.DDE+0D
DISPERSIVITY Z DIRECTION (m) 4.00E-01
PORE VELOCITY (m/y} 3.60E+0D2
AQUIFER THICKNESS (m} 7.60E+01
DISTANCE TO RECEPTCR ALONG X AXIS {m) 1.00E+00
DISTANCE TOQ RECEPTCR ALCNG ¥ AXIS {m) ., 00E+0D
WELL SCREEN THICKNESS (m) 1.50E+01
LIMITING RADIONUCLIDE GW CONCENTRATION {(Ci/L) 1.CGCE-01
MASS RELEASE RATE TO POND (mg or Ci per y) 0.CCE+06C
CPERATION TIME OF POND (years)} 1.00E+02

LIQUID EFFLUENT FLOW RATE TQ POND (m*+3/y} 2.39E+C4



MOISTURE CONTENT OF UNDERLYING SEDIMENTS l.ﬂ'.'E—(l:I.;§
EVAPORATION RATE CONSTANT FROM POND (y*+-1) 0. 00E+00:

EFFECTIVE WIDTH OF POND AT AQUIFER (m) 1,61E+021
UNITS OF CONTAMINANT £ !
INPUT DATAR FILE CREATED BY: DATE /| /
INPUT DA'fA CHECKED BY: DATE /f /

LIMITING SOIL CONCENTRATION CALCULATICN
>>> INITIAL ACTIVITY CONVERTED TO MASS (mg) 3.03E-06
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

e L N e R R R TR LT e T T aroey

LEACH RATE CONSTANT {(1/y} 2.1029E-02
UNSATURATED PORE VELOCITY (m/y) 2.7298E+02
DECAY CORSTANT(S) (1/y) 1.2055E-01
RETARDATION FACTOR(S) (SATURATED) 1.9100E+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 2.7293E+01
RETARDATION PACTOR (UNSATURATED) 1.87508+01
SOLUBILITY LIMITED MASS [mg) 9.7570E+11
SCLUBILITY LIMITED ACTIVITY (Ci) 9.0816E+11
TRANSIT TIME IN UNSAT ZONE (years) 1.BOBIE+(C

FRACTION DECRYED DURING UNSAT TRANSPORT 1.9591E-01
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.24-223 Ti
>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

AR R R e Ry L L R A AV PR,

INTEGRATION TIME (years) 0

BODY WEIGKHYT (kg) 7.000E+01
AVERAGING TIME {days} 1.055E+04
WATER INTAKE RATE {L/d} 2.000E+00
EXPGSURE FREQUENCY {days/year) 3.500E+02
EXPOSURE DURATION (years) 1.0G0CE+0C
RADIQOLOGICAL DOSE LIMIT {rem/y) 1.000E-04
CARCINOGENIC RISK CRITERIA 1.000E-06
HAZARD QUOTIENT 1.000E+00

>>> RESULTS OF CALCULATIONS

R L

MAXIMUM RADIONUCLIDE CONCENTRATION LIMIT CALCULATION

LIMITING PARENT GW CONCENTRATION ADJUSTED FOR PROGENY = 4,00B-01 Ci/L
MAXTMUM GW CONCENTRATION POR MBR #i: 1.0SE-14 Ci/lL ;

AVERAGE GW CONCENTRATION FOR MBR #1: 1.05E-14 Ci/L

PEAK TIME (y}: 1.898003E+00
LIMITING POND EFFLUENT CONCENTRATION (Ci/L): D.DDOE+00;
EXECUTION TIME (seconds) 14

LA T S L )

* RUN NUMBER 2 +

L T T T ]

TITLE: C5-137

ZKDS 5.000E+G2 ;
ZKDU 5.000E+02 !
ZKDA 5.000E+02
o1 1.700E-04
THALF 3.0008+01

>>> VALUES CALCULATED IN SCURCE SUBROUTINE

L R e R R T T ITTY Y e

LERCH RATE CONSTANT (1/y) 4.2991E-04
UNSATURATED PORE VELOCITY (m/y) 2.7298E+02
DECRY CONSTANT(S) (1/y) 2,3105E-02
RETARDATION FACTOR(S) (SATURATED) 9,5010E+03
LEACH RATE CONSTANT FROM POND SEDIMENTS 5.6321E-01
RETARDATION FACTOR (UNSATURATED} 1.5635E+03
SOLUBILITY LIMITED MASS (mg) 4.2436E+13
SOLUBILITY LIMITED ACTIVITY (Ci) B.43560E+12
TRANSIT TIME IN UNSAT ZONE (years) 1.4319E+02

FRAACTION DECAYED DURING UNSAT TRANSPORT 9.6342E-01

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 5.B5E-30 Ci

>>> RESULTS OF CALCULATIONS
Ini&**liiiitoiittt"lvGblttﬁtﬁiﬁif'iiiiii“ibliﬁiiiitﬁi

MAXIMUM RADICNUCLIDE CONCENTRATION LIMIT CALCULATION

LIMITING PARENT GW CONCEMTRATION ADJUSTED FOR PROGENY = 1, 00E-01 Ci/L
MAXIMUM GW CONCENTRATION FOR MBR #l: 4,79E-16 Ci/L

MVERAGE GW CONCENTRATION FOR MBR #1: 4.79E-16 Ci/L

PEAK TIME (y): 1.871456E+02




LIMITING POND EFFLUENT CONCENTRATION (Ci/L): D.00CE+00
EXECUTION TIME ({(saconds) 3
AR AR AR LA X RS EER)

* RUN NUMBER 23 +

R )

TITLE: H-3

KFLAG C.GCCE+0DD
THALF 1.23CE+01
IKDS 0.000E+00
KDY 0.GCGE+OQ
ZKDA C,CCOE+GO
QI 6.110E-05

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

LRI R I R L R R T T R R T R R R L T Ry PR R e

LEACH RATE CONSTANT (1/y} 9.4877E-01
UNSATURATED PORE VELOCITY (m/y) 2.7298BE+02
DECAY CONSTANT(S) (l/y) 5.6353E-02
RETARDATION FACTOR(S) (SATURATED) 1.000QE+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 8,6793E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+00
SOLUBILITY LIMITED MASS (mg) 2,753 7E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 1.3350E+190
TRANSIT TIME IN UNSAT ZONE (years) 9.1582E-02

FRACTION DECAYED DURING UNSAT TRANSPORT 5.1476E-03
POND SEDJMENT INVENTORY AT END OF QPERATIONS: 4.25-222 qi
»>> RESULTS OF CALCULATIONS

A R L  r T S 2 2L 2 ]

>>> CONCENTRATION ¥5 TIME MODE

TIME CUMULATIVE CUMULATIVE AQUIFER GW CONG ...
SOURCE FLUK AQUIFER FLUX  FLUX menber ¥1
(years) (Ci) {ci) (Ci/year}  (Ci/m**B}

C.0000E+00 0O.000DE+00 0.00D0E+00 D0O.DODOOE+00 0,0000E+20
1.0000E-01 6.1096E-05 6.0741E-05 3,5390E-05 1_4158E-DB
2.CCO0E-DY 6.1096F-0% 6,0782E-05 7.12T1E-43 1.3504E-D%
3.0000E-01 6.1096E-05 &.0782E-05 1.4353E-B0 3.I112Eri0
4.0000E-01 6.1096E-05 6.0782E-05 2.8905-11B 5.56B3E-11
5.0000E-C1 6.1096E-05 6.0782E-05 5.8211-156 2.B163E-11
6.0000E-C1 6.1096E-05 6.0782E-05 1.1723-193 B,.5490E-12
7.0000E-01 &.1096E-05 6.07B2E-05 3.7587-219 2.65215-#2
8.0000E-01 6.1096E-05 6.0782E-05 3.7587-219 H.36693-§3
9.0000E-01 &,1096B-05 6,07B82E-05 3.7587-219 2.6722E-13
1.0000E+00 6.1096E-C5 &.0782E-05 3,7587-219 8.6390E-40
1.1000E400 6.1096E-C5 6,0782E-05 3.7587-219 2.8179E-11
1.2000E+00 6.1096E-05 6.0782E-05 3.7587-21%9 9.27125-}5
1.3000E+00 6.1098E-05 &.C782E~C5 3.7587-219 3.0715&-;5
1.40008+00 6.1096E-05 €.0782E-05 3.7587-219 1.023BE-1S
1.5C00E+00 6.1096E-05 6.0782E-05 3.7587-219% 3.4313Eu16
1.6000E+00 6.1096E-05 6.0782E-05 3.7587-219 1.1555E-16
1.70CCE+00 6.1096E-05 6.07B2E-05 1.7587-219 3.90?3E—i?
1.B00GE+00 6.1096E-05 6.07B2E-D5 3.7587-219 1.3269E-17
1.9000E+00 6.1096E-05 6,0782E-05 23.7587-219 I.SZZZE-iB
MAXIMUM CONCENTRATION (S} Cifm++*3

1.42E-08

TIME(S) OF MAXIMUM CONCENTRATIONS (years)
1.00E-01

EXECUTION TIME {seconds} 20

L T T T T

* RUN NUMBER 4 *
LR EEEE AR SRR RN 4
TITLE: Hp<bD
IMODE 4.G00E+00
THALF ¢.GODE+0D
ZKDS 0, 000E+00
ZKDU 0.GGGE+00
ZKDA 0.CO0E+00
QT 3.430E-01 ;
>>> VALUES CALCULATED IN SOUACE SUBROUTINE ;
LR R L L Y R R T R R R R Ry ?
LEACH RATE CONSTANT (1l/y) %.4877E-01
UNSATURATED PORE VELOCITY (m/y) 2.7298E+02
DECAY CONSTANT(S) (1/y) 0.0000R+0C :
RETARDATION FACTOR(S) (SATURATED) 1.0000E+00 :
LEACH RATE CONSTANT FAOM POND SEDIMENTS 8.6793E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+00 i



SOLUBILITY LIMITED MASS (mg)
SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE (years)
FRACTION DECAYED DURING UNSAT TRANSPORT 0.000UE+GO

2,7537B+10
0.0000E+00
9.15BZE-02

PCND SEDIMENT INVENTORY AT END OF OPERATIONS:
>>> RESULTS OF CALCULATIONS

AR R L S Y R R R s Ty

>>> CONCENTRATION VS TIME MODE

TIME

(yaars)

CUMUILATIVE
SOURCE FLUX
[§.1-}]

CUMULATIVE

AQUIFER FLUX

(mg)

AQUIFER
FLUX
{ng/year)

2.44-218: mg

GW COiIC ...
msmbe{ #1
(mg/mi+3)

0.00DOE+Q0
1.0000E-01
2.Q000E-01
3.0000E-01
4.0000E-01
5.0000E-01
6.0000E-01
7.0000E-01
8.0000E-0L
9.000¢E-01
1.00C0E+00
1.10D0E+G0
1.2000E+00
1.3000E+00
1.4000E+00
1.50D0E+00
1.6000E+00
1.7000E+00
1.8000E+00
1.90C0E+0D

0.0080E+00
3.4300E-01
3.4300E-01
3.4300E-01
3.4300E-01
3, 4300E-01
3.4300E-01
3.430CE-01
3.4300E-01
3.4300E-01
3.4300E-01
3.4200E-01
3.4300E-01
3.4300E-01
3.43008-02
3.4300E-01
3.4300E-01
3_4300E-C1
3.4300E-01
3.4300E-01

MAXIMUM CONCENTRATION(S)

7.99E-95

0.0000E+00
3.427118-01
3.4300E-01
3.4300E-01
3.4300E-01
3.4300B-01
3.4300E-01
3.4300E-01
3,4300E-01
3.4300E-01
3.4300E-01
3,4300E-01
J.4300E-01
3.4300E-01
3.4300E-01
3.4300E-01
3.43002-01
3.4300E-01
3.4300E-01
3.4300E-01
mg/m**3

0.0000E+00D
1.9979E-01
4,0463E-39
8.15488-77
1.6596-114
3,3612-152
6.8072-190
2,1210-215
2,1210-215%
2.1210-215
2.1210-215
2.1210-21%
2.1210-215
2.1210-215
2.1210-215
2.1210-215%
2.1210-215%
2.1219-215
2.1219-215%
2.1210-215

TIME(S) OF MAXIMUM CONCENTRATIONS (yesrs)

1.00E-01

EXECUTICN TIME (seconds)

AR AR R TR

*  RUN NUMBER

RR R X R
TITLE: HpCDF
oL

5

L2

3.9908-02

20

>>> VALUES CALCULATED IN SOURCE SUBROUTINE
lt‘tétotoitot‘Otiiiti‘t&tiétoodtbﬁtoitttﬁ*t#i&i&tttttt
LEACH RATE CONSTANT (1/y)
UNSATURATED PORE VELOCITY (m/y)
DECAY CONSTANT(S) (1/y)
FACTOR{S) (SATURATED)

RETARDATICN

LEACE RATE CONSTANT FROM POND SEDIMENTS

RETARDATION FACTOR (UNSATURATEDR)
SCLURILITY LIMITED MASS (mg)
SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE [years)
FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000B+00

:
0.C000§+00
7.9929E-05
7.6670-06
1.94881-06
5.49395-07
1.62625-07
1.96425-08
1.54875-086
4.913608-02
1.67628-09
5.1309§-10
1.6831E-10
5.5689E-11
1.85535-11
€.21045-12
2.09618-12
7.09908-13
2.41408-13
8.28415-14
2.8255E-14

%.4877E-01
2.7280B+02
0.0000E+00
1.0000E+00

8. 6792E+02

1.0000E+00
2.7537E+10
0. 000DE+CC
9.15682E-02

POND SEDIMENT INVENTORY AT END OF OPERATIONS:
»>> RESULTS OF CALCULATIONS

LA R L R R R N Y T S,

>>> CONCENTRATION VS TIME MODE

TIME

(years)

CUMULATIVE CUMULATIVE  AMMIFER
SOURCE FLUX AQUIFER FLUX FLUX

(mg)

{mg)

{mg/yeaar)

2.84-219 ng

GW CONE! ...
memhexgll
(mg/m*<3)

0.0000E+00
1.0000E~-01
2.0000E~01
3.0000E-01
4.000CE-0t
S.0000E~01
6.0000E-01
7.0000E-01
8.0000E-01
9.CCQ0E-01
1.0000E+00

C.0000E+00
3.9900E~Q2
3.99G0E-02
3.9900E-02
3.9900E-02
3.9900E-02
3.9900E-02
3.5%%00E-02
3,9300E-02
3.990CE~D2
3.990CE-C2

0.0000B+00
3.98738-02
3.9900E-02
3.9900E-02
3.9900E-02
3.9900E-02
3.9900E-02
3.9900E-02
3.9%00E-02
3.9900E-02
3.9900E-02

0.0000E+00
2.32418-02
4.7069E-40
9.5327E-78
1.9306-11%
3.9099-153
7.9186~191
2.4673-~216
2.4673-216
Z.4673-216
2.4673-216

0.00008500
9.2978E406
8.9188E-07
2.2669E407
6.3908E=00
1.8917E-08
5.7747E409
1.8016E-09
5.7158E410
1.83582-10
5.96B6E-111



1.1000F+00 3.9800E~-02 3.9900E-02 2.4673-216 1.9579B-11
1.2000E+00 3.9300B-02 3.9900E-02 2.4673-216 €.4780E-12
1.3000E+00 3.9900E-02 3.9900E-02 2.4673-216 2.1583B-12
1.4000E+00 3.9900E-02 3.9900E-02 Z2.4673-216 7.234BE-12
1.5000B+00 3.9900B-02 3.9900E~-02 2.4673-216 2.43B4E-213
1.6000E+00 3.9%900E-02 3.9900E-02 2.4673-216 B.2581E-i4
1.7000B+00 3.9%00BE-02 3.9900E-02 2.4673-216 2.BDBlE'g4
1.9000E+00 3.9900E-02 3.9900E-02 2.4673-216 &.5801E-15

1.9000E+00 3,9900E-D2 3.9900E-02 2.4673-316 3,.286BE-N5
MAXIMUM CONCENTRATION(S) mg/m*+3 :

9.30E-06

TIME(S) OF MAXIMUM CONCENTRATICNS (years)
1.00E-01

EXECUTION TIME (seconds) 20

bbb kb ki kbbb bbb

* RUN NUMBER 6 *
(AR S 2SEEE RS2 22

TITLE: HxCDF

QI 2.460B-02

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

D R R L D R T T T T S Ry

LEACH RATE CONSTANT (1/y) 9.4877E-01
UNSATURATED PORE VELOCITY (m/y) 2.729BE+D2
DECAY CONSTANT(S) (l/y}) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.0000E+00
LEACE RATE CONSTANT FROM POND SEDIMENTS 8.6793E+02
RETARDATION FACTOR (UNSATURATED) 1.0090E+00
SOLUBILITY LIMITED MASS (mg) 2.7537E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0. 0000E+00
TRAKSIT TIME IN UNSAT ZONE (years) 9.1582E-02

FRACTION DECAYED DURING UNSAT TRANSPCRT O.0000E+00
EOND SEDIMENT INVENTCRY AT END OF OPERATIONS: 1.7%-219 mg
>>> RESULTS OF CALCULATIONS

L L T T Y P T 2 Y

>>» CONCENTRATION VS TIME MODE

TIME CUMULATIVE CUMULATIVE AQUIFER GW CONC ,,
SOURCE FLUX AQUIFER FLUX  FLUX member ¥1
(years) {mg) {mg) (mg/year) (mg/m**:3)

0.0000E+0D0 G,COGCE+Q0 O0.0000E+OD 0.0D0DE+00 0.0000E+)0
1.00005-01 2,460CE-02 2.45B3E-02 1.#329E-02 5.7325E-)6
2.0000E-01 2.4600BE-C2 2.4600E-02 2.9020E-40 b5.49BBE-)7
3_0000E-01 2.460CE-C2 Z.4600E-02 5.8773E-7B 1.3976E-I7
1.0000E-D1 2.4600E-C2 Z.460CE-0GZ 1.1903-115 J.3402E-)8
%.00DQQE-01 2.4600E-G2 2,460CE-02 2.4106-153 1.1663E-28
6.00008-01 2.4600E-02 2.4600E-02 4.8821-191 3.5604E-)9
7.0000E-01 2.4600B-02 2.46008-02 1.5212-216 1.110BE-)9
8.C000E-01 2.4600E-02 2.4600E-02 1.5212-216 3.5Z40E~i0
9.0000F-01 2.46005-02 2.46008-02 1.5212-216 1.131%E-40
1.0000E+00 2.4600E-02 2.4600E-02 1.5212-216 3.67995—&1
1.1000E+0C 2.4600E-02 2.4600E~02 1.5212-216 1.2071E-.1
1.2000B+0C0 2Z.4600B-02 2.4600E-02 1.5212-216 3.9939E-.2
1.3000E+0C 2.4600E-02 2.4600E-02 1.5212-216 1.3307E-.2
1.4000E+00 2.4600E-02 2.4600E-02 1.5212-216 4.4605E~.3
1.5000E+00 2,4600E-02 2.4600E-02 1.5212-216 1.5034E-:3
1.6000E+00 2.4600E-02 2.4600E-02 1.5212-216 5.0914E-.4
1.7000E+00 2.4600E-02 2.4600E-02 1.5212-216 1.7313E~-4
1.B000E+G0C 2.4600E-02 2Z.4600E-02 1.5212-216 5.9127E-.5
1.30008+0C 2.4600E-02 2.4600E-0Z2 1.5212-216 2.0265E-.5
MAXIMUM CONCENTRATION{Z) mg/m*+3

%.736-06

TIME(S) OF MAXIMUM CONCENTRATIONS {years)
1.00E-01

EXECUTION TIME (seconds) 20

L TR T T

* AUN RUMBER 7 *
IZZZ R EEEERRR X R R ]
TITLE: O-Phosphate
QI 2.120E+G5
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

P T T TS T T Y

LEACH RATE CONSTANT (1/y) 9.48778-01
UNSATURATED PORE VELOCITY (m/y) 2.T29BE+02
DECAY CONSTANT(S) {(1/y) 0.0000E+00

RETARDATION FACTOR(S) (SATURATED) 1.0000E+00



LEACH RATE CONSTANT FROM POND SEDIMENTS 8,6793E+02

RETARDATION FACTOR (UNSATURATED} 1.0000E+00
SOLUBILITY LIMITED MASS (mg) 2.7537E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000F+00
TRANSIT TIME IN UNSAT ZONE (years) 9.1582E-02

FRACTION DECAYED DURING UNSAT TRANSPORT 0. 0000E+Q0
POND SEDIMENT INVENTORY AT END OF OPERATICHNS: 1.51-212 mg
>»> RESULTS OF CALCULATIONS ’

R R R Ny R R i T yun

>>> CONCENTRATION VS TIME MODE

TIME CUMULATIVE CUMULATIVE  AQUIFER GW COMZ ...
SCURCE FLUX AQUIFER FLUX FLUX mamhoé #1
(years) (mg} (mg) {mg/year) (mg/m**3)

0.0000E+00 0.0000E+00 0.0QQOE+00 0.GCOQE+0D 0.0000E#00
1.0000E-01 2,1200E+05 2,1186E+05 1.2349E+05 4.9102E}01
Z2.0000E~01 2.1200E+05 2,1200E+05 2,5000E-33 4.7388E?00
3.00008-01 2.1200E+D5 2.12008+05 5.0650E-71 1.2045R400
4.00008-01 2.120QE+05 2.12008+05 1.D25R-108 3.39563?01
5.0000E-01 2_1200E+05 2.1200E+05 2.0775-146 1.0051E}01
6,0000E-01 2.1200B+05 2.12Z00E+05 4.2074~184 3.0683E-02
7.0000E-C1 2.1200E+05 2.1260E+05 1.3109-209 9.57248-03
8.0000B-01 2.1200E+D5 2.1200E+05% 1.3109-209 3.03T70E~03
9.0000E-01 2.1200E+05 2.1200E+05 1.3109-20% 9.75!23;04
1.0000E+00 2.1i200E+05 2.1200B+05 1.3108-209 3,1713E~C4
1.1000E+400 Z.1200E+05 2.1200E+05 1.310%-209 1.0403E-04
1.2000F+00 2.1200E+05 2.120DE+05 1,3109-209 3.4419B-06
1.3000E+00 2.12008+05 2.1200E+05 1.3109-209 1.14678-05
1.4000E+00 2.12C0E+05 2.1200E+05 1,3109-209 3.8!403}06
1.5000E+00 2.1200E+05 2.1200B+05 1.3109-209 1.29565?06
1.6000E+D0 2.1200E405 2,1Z00E+05 1.3109-209 &.3877E+07
1.7000B+00 2_1200B+05 2.12Q0E+05 1.3109-209 1.4920E-07
1.8000E+C0 2.1200E+05 2.1200E+05 1.3109-209 5.09553}08
1.9000E+00 2.1200E+05 2.1200E+05 3.3109-209 1.T464E.CH
MAXIMUM CONCENTRATION(S) mg/m*+3

4.94E+01

TIME(S) COF MAXIMUM CONCENTRATIONS (years)
1.00E-01

EXECUTION TIME (seconds) 20

LR R T R ey

*  RUN NUMBER 8 +
LA E AR R R R R R R R T
TITLE: OCDD
o1 B.490E-01
>>> VALUES CALCULATED IN SOURCE SUBROUTINS

R e L L L P Gy ey

LEACH RATE CONSTANT {i/y} $.4877E~01
UNSATURATED PORE VEIOCITY [(m/y} 2.7296E402
DECRY CONSTANT(S} (1l/y) 0.0000B+00
RETARDATION FACTOR(S)} (SATURATED) 1.0000E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS 48,67928+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+00Q
SOLUBYLITY LIMITED MASS (mg) 2.75378+10
SOLUBILITY LIMITED ACTIVITY (Ci} 0.0000E+CD
TRANSIT TIME IN UNSAT 2ZONE (years) $.1582E-02

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00
POND SEDIMENT IMVENTORY AT END OF OPERATIONS: 6.05-218 ng
>>> RESULTS OF CALCULATIONS

R R e Y S Y S LR eI LT

>>> CONCENTRATION VS TIME MODE

TIME CUMULATIVE CUMULATIVE  AQUIFER G CONG ...
SOURCE FLUX AQUIFER FLUX FLUX mesber #l
(years) {mg} {mg!} {mg/year) (mg/m*¥3)

0.0000E+0C 0.C000E+00 G.QCOOE+00 0.00005+00 0.0000E+00
1.0000E-01 B.4900E-01 B.4843E-01 4.9453E-01 1.9784E-04
2.D000E-01 8.4900E-01 B.4900E-01 1.0015E-38 1.B97BE-05
3.0000E-01 B.48006-01 B8.4900E-01 2.0284E-76 4.8236E-06
L.0CCOE-01 B.4%C0E-01 8.4900E-01 4.1080-114 1.3599E-06
5.0000E-01 B.4900E-01 B.4300E-01 8.3197-152 4.0252€-)7
6.0000E-C1 4.45008-01 B.4900E-01 1.6B49-189 1.22885-D7
7.0000E-01 B.4900E-01 B.4900E-01 5.2499-215 3.8335E-n8
B.0000E-01 B.4900E-01 8.49C0E-01 5.2499-215 1.2162E-08




9,0000E-0]
1.C000E+00
1.1000E+00
1.2000E+00
1.3000E+00
1.400DE+D0O
1.5C00E+00
1.6000E+00
1.,7CC0E+00
1.,8CGC0E+00
1.9000E+00

4.4900E-01
8.4900E-01
9.4900E-01
9.4900E-01
4.4900E~01
89.4900E-01
08.4900E-01
8.4900E-01
8.4500£-01
8.4900E-01
B.4500E-01

MAXIMUM CONCENTRATION{S)

1.98E-04

TIME(S) OF MAXIMUM CONCENTRATIONS

1.00E-01
EXECUTION TI

ke bbb bR

+ RUN NUMBER
(EZ 2R TR S S LR 2
TITLE: OCDF

qar

ME (seconds)
ok ko

g *

ek

4.930E-02

8.4%00E-01
B.4900E-01
8.4900E-D1
B.4900F-01
B.4900E-01
B.4900E~01
8.4900E-01
8.4900E-01
§.49005-01
8.4%00E-01
9.4900E-01
ng/me+3

20

5.2499-215
5.2499-215
5.2459-215
5.2499-215
5.2455-2156
5.2499-215
5.2459-215
§5.2495-215
5.2499-21%
§.2459-215
5.2495-21%

{yearsa)

»>> VALUES CALCULATED IN SOURCE SUBROUTINE
T I T R e R R R I T
9.4877E-01
2.72985+02

LEACH RATE CONSTANT (1/y)

UNSATURATED PORE VELOCITY (m/y)
DECAY CONSTANT(S) (1/y)
FACTOR(S} (SATURATED)

RETARDATICN

LEACH RATE CONSTANT FROM POND SEDIMENTS

RETARDATION FACTOR (UNSATURATED)
SOLUBILITY LIMITED MASS (mg)
SOLUBILITY LIMITED ACTIVITY {Cl)
TRANSIT TIME IN UNSAT ZONE (years)
FRACTION DECAYED DURING UNSAT TRANSPORT O0.0Q000E+00

3.9063E-0%
1.2700E-05
4.1660E-30
1.3764E-10
45924811
1.5394E-11
5.18B4E-12
1.75728412
5.9751E~13
2.0406R=13
6.9593BE-14

0.0000E+00
1.0000E+0Q0

8.6793E+02

1,0000E+00
2.7937E+10
0.0000F+00
9.1582E-02

POND SEDTMENT INVENTORY AT END OF OPERATIONS:
>>> RESULTS OF CALCULATIONS

LA N Ty T

>>> CONCENTRATION VS TIME MODE

TIME

{years)

0.0000E+00
1.0000E-01
2.0000E~01
3.0000E-02
4.00C0E~-01
5.0000E-01
6.0000E-C1
7.0000E-G1
8.0Q00E-01
9.0000E-01
1.0000E+0D
1.1000E+00D
1.2000E+Q0
1.3000E+00
1.4000E+00Q
1.5000E+00
1.6Q000E+00
1.7CG00E+00
1.8000E+00
1.9000E+00
MRXIMUM CONC!
1.15E-06

CUMULATIVE
SOURCE FLUX
(ma)

0.000DE+00
4.9300E-02
1.9300E-02
4.9300E-02
4.9300E-02
4.9300E-02
4.9300E-02
4.9300E-02
4.9%300E-02
4.930CE-02Z
4.9300E-02
4.9300E-02
4.,9300E-02
4.9300E-02
4.9300E-02
4.9300E-02
4.9300E-02
§.9300E-02
4.9300E-02
4.9300E-02
ENTRATION (5}

CUMULATIVE
AQUIFER FLUX
(mg)

AQUIFER
TLUX
{mg/year)

3.

51-219 my

GW CONC ..

member 41
(mg/m*+*3)

0.0000E+00
4.9267B-02
4.9300E-02
1.93008-02
4.9300E-02
4.9300E-02
4.9300E-02
4.9300E-02
4.9300E-02
4.9300E-02
4.9300E-02
.9300E-D2
. 93IC0E-02
.930CE-C2
.9300E-02
-330CE-02
4.9300E-02
4.93C0E-02
4.9300E-C2
L.9300E-02
mg/m**3

- - e e o

0.0000E+00
2.8717E-02
5.8158E-40
1.1778E-77
2.3854-~115
4.6311-153
$.7841-191
3.0485-216
3.0485-216
3.0485-216
3.0485-216
3.0485-216
3.0485-216
3.0485-21¢
3.0485-216
3.04B5-21¢
3.0485-21¢
3.04B85-216
3.0485-216
3.048%-216

TIME(5} OF MAXIMUM CONCENTRATIONS {years)

1.00B-C1

EXECUTION TIME {saconds)

Pk tA v b kbbb

* RUN NUMBER

HER AR AR R Rk d b
TITLE: PelDD
QI

e

10 +

o

1.870E-02

20

>>> VALUES CALCULATED IN SQOURCE SUBRCUTINE
AR AR R R R R R R R R I T T T R R Ry ey
9.4877E-01
2.7298E+02

LEACH RATE CONSTANT (1/y)

UNSATURATED PORE VELOCITY {(m/y)

0.0000E+10
1.1488E-25
1.1020E-76
2.8010E-37
7.8964E-6
2.33ME- 18
7.13526-19
2.2260E-19
7.0624E-.0
2.2683E-:0
7.3747E- .1
2.4191E-;1
8.00818-.2
2.6667E-.2
8.9392E-.3
3.01285- .3
1.0208E-.3
3.4696E- 4
1.1B49E-4
2.0612E-.5



DECAY CONSTANT(S) {1/y} 0,00C0E+00

RETARDATION FACTOR(S) (SATURATED} 1.0000E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS B.6793E+02
RETARDATION FACTOR (UNSATURATED} 1.0000E+00
SOLUBILITY LIMITED MASS {mg) 2.7537E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 9.15B2E-02

FRACTION DECAYEBD DURING UNSAT TRANSPORT 0.0000E+00
POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.33-219 'mg
>>> RESULTS OF CALCULATIONS

LA R L R R L T T Y T N O G P NP

>>> CONCEMTRATION VS TIME MODE

TIME CUMULATIVE CUMULATIVE AQUIFER GW COEC ...
SOURCE FLUX AGUIFER FLUX FLUX mambat #1
{yearsa) (mg) {ng) (mg/year) (mg/m**3)

C.0000E+00 0.CO00CE+00 0.0000E+00 0.0DODE+DD 0.0000k+00
1.00008-01 1.8700E-02 1.B6BTE-02 1.0893E-02 {.3576F-06
2.0000E-01 1.8700BE-02 1.B700E-02 2.2060E-40 4,18005-07
3.0000E-01 1.8700B-02 1.8700E-C2 4.4677E-78 1.0624E-07
4.0C00E-01 1.8700E-02 1.8700B-02 9.0482-116 2.9952E-CB
5.0000E~01 1.8700E-0D2 1.8700E-02 1.8325-153 B.B659E-09
6.0000E-01 1.8700E-02 1.8700B-02 3.7112-1%1 Z.7064E-09
T.0000E-01 1.87Q0E-02 1,B700B-02 1.1563-216 8.4435E-10
§.0000E-01 1.8700E-02 1.B700E-02 1.1563-216 2,6788E-1D
9.0000£-01 ],B700E-02 1.B700E-02 1.1563-216 @.6040E-11
1.0000E+400 1.8700E-02 1.8700B-02 1.1563-216 2.7973E-11
1.1000E+00 1,87008-02 1.8700E-02 1.1563-216 9.1760E-12
1.2000E+00 1.8700E-02 1.8700B-02 1.1563-216 3.0360E-12
1.3000%8+00 1.8700B-02 1.BT00E-02 1.1563-216 1.0115E-12
1.40008400 1.8700E-02 1.BTOOE-DZ 1.1563-216 3.3907E-13
1.5000E+00 1.87008-02 1.8700E-02 1.1563-216 1.1428E-13
1.6000E+00 1.8700B-02 1.8700E-02 1.1563-216 3.8703E-14
1.7000E+6¢ 1.8700B-02 1.8700E-02 1.1563-216 1.3161E-14
1.8000E+00 1.87008-02 1.8700E-92 1.1563-216 4.4346E-15
1.5000E+Q00 1,B700E-02 1.B700E-02Z 1.1563-216 1,5405E-15
MAXIMUM CONCENTRATION{S) mg/m**3

4.36E-06

TIME(S) OF MAXIMUM CONCENTRATIONS {years)
1.00E-01

EXECUTION TIME (seconds) 20

R Y222 X}

* RUN NUMBER 11 +
LA Y

TITLE: TCDF

o1 3.950E-02

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

e R R e e R R R R L T Y oy

LEACH RATE CONSTANT (1/y) 9.4877E-01
UNSATURATED PORR VELOCITY (m/y) 2.725BE+02
DECRY CONSTANT{(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.0000E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS B.6793E+02
RETARDATION FACTOR {UNSATURATED) 1.0000E+DD
SOLURILITY LIMITED MASS (ng) 2.7537B+1C i
SOLUBILITY LIMITED ACTIVITY (Ci} C.CGCOE+0C '
TRANSIT TIME IN UNSAT 20NE {years} 9.1582E-02

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00
PCND SEDIMENT INVENTORY AT END QF OPERATIONS: 2.B4-219 By
>>> RESULTS OF CALCULATIONS ;

L R R S S S S e e R T T I e

>>» CONCENTRATION VS TIME MCDE

TIME CUMULATIVE CUMULATIVE  AQUIFER GW CONC .,
SOURCE FLUX AQUIFER FLURX  FLUX member ;41
{yaara) {mg} (mg} (mg/year) (mg/m**3)

0.0000E+00 0.CQODE+00 0.0000B+00 0.0000E+00 0.00003&00
1.CCO0E-01 3.9900E-02 J3.9873E-02 2.3241E-02 9.2978E-06
2.0000E-D1 3.990CGE-02 3.9900E-02 4,7069E-40 B.918BE-07
3.0000B-01 3.99Q0E-02 3.95005-02 9,5327E-7E 2.2685E-07
4.00008-01 3.9900E-02 3.9900E-DZ 1.9306-11% 6.3908E§b8
5. 0000E-01 3.9900E-02 3.9900E-02 3.9099-153 1.391784h8

6.0000E~-91 3.9000E-02 3.9900E-02 7.9186-191 5.77!7E409




7.0000E-01 3.99%C0E-02 3.9900E-02 2.4673-216 1.8016E-09
8.0000E-01 2.9%00E-02 3.9900E-02 2.4673-216 5.715BE-10
9.0000E-01 3.%%008-02 3.9900E-02 Z.4673-216 1.83532@10
1.00008+40C 3.3%00E-02 3.9900E-02 Z.4673-216 5.9686E§11
1.1000E+GC  3,%%00E-02 2J.9900E-02 2.4673-216 1.9579E+11
1.2000E+0C 3.9%00E-02 3.9900E-02 2.4673-216 6.47BOE:12
1.3000E+0C 3.9500E-02 3.9900E-02 .4673-216 Z.15B3E-12
1.4000E+0C 3.8900E-02 3.9900E-02 .4673-216 7,2348BE:13
1.5000E+00 3.9%00E-02 3.9900E-Q2 .1673-216 2.43B4E13
1.6000E+00 3.9%00E-02 3.9900E-02 .4673-216 B.ZISBLE:14
1.7000E+00 3.9900E-02 3.9900E-02 .4673-216  Z.BOB1E- 14
1.8000E+00 3.9900E~-02 3.9900E-02Z .4673-216 B.5501E15
1.3000E400 3,.9900E-02 3,9%900F-02 .4673-216 3,2BRBE-15
MAXIMUM CONCENTRATION(S) mg/m*+3

NN NN NN

9.30E-06
TIME(S) OF MAXIMUM CONCENTRATIONS (years)
1.00E-01
EXECUTION TIME (seconds) 20

dhhhbd et d bbb d b

* RUN NUMBER 12 *
AAAAA AR R RS2SR E Y
TITLE: 2_4-D
QI 7.730E+03
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

L T T T e Y

LEACH RATE CONSTANT (1/y) 9.4877E-01
UNSATURATED PORE VELOCITY (m/y) 2.7290E+02
DECAY CONSTANT(S} (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 1.0000E+00
LEACH RATE CONGTANT FROM POND SEDIMENTS B.E793E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+00 i
SQLUBILITY LIMITED MASS {mg) 2,7537E+10 i
SQLUBILITY LIMITED ACTIVITY {(Ci) 0.D00DE+00
TRANSIT TIME IN UNSAT ZONE (years) 9.1582E-02

FRACTICN DECAYED DURING URSAT TRANSPORT 0©.000QE+00

POND SEDIMENT INVENTCRY AT END OF OPERATICNS: 5.51-2id ig
>>> RESULTS OF CALCULATIONS :

R I R R ARt AR e R AR R R S R TSI

>>> CONCENTRATION VS TIME MODE

TIME CUMULATIVE CUMULATIVE  AQUIFER GW CONC\ Ve
SOURCE FLUX AQUIFER FLUX FLUX memhorfil
(years) {mg) (mg} (mg/year)  (mg/m**%3)

0.9000E+00 (.0000E+00 0.0000E+00 C.CGCCE+0C 0.00005&00
1.0000E-01 7.7300E+03 T.7248E+03 4.5026E+03 1.6013E400
2.0000E-01 7.7300E+03 7.7300E+03 9.1189E-~35 1.7279E{01
31.0000E-01 7,7300E+03 7.73008+03 1,B466E-72 4.301BE-02
1.0000E-01 7.7300E+03 7.7300E+03 3.7402-110 1.23B1E-02
S.0000E-01 7.7300B+03 7.7300E+03 7.5745-148 3.6649E-03
6.0000E-01 7.7300B403 7.730CE+03 1.5341-185 1.1188E-03
7.CCODE-01 7.7300B+03 7.73008+03 4.7799-211 3.19038401
B.COCOE-01 7.7300E+03 7.7300B+03 4.7799-21% 1.10738&04
9.00CCE-01 T.T30QE+03 7.7300B+03 4.7799-211 3.5566E-05
1.00G0E+00 7.T300E+03 7.73008+03 4.7755-211 1.1663E-DS
1.10CCE+00 7.7300E+03 7.73008+03 4.7799-211 3.7931Eﬁ06
1.20008+00 7T.7300BE+403 7.7300E+03 4.7795-211 1.2%50E-06
1.3C0CE+00 7.7300E+03 7.7300E+03 4.7799-211 4.1813E327
1.4000E+00 7.7300E+03 7.7300B+403 4.779%-211 1.1016E1b7
1.5000E+00 7.7300E+03 7.7300E+03 .779%-211  4.740E-08
1.60C0E+00 T.7300E+03 7.7300RE+03 .7788-211 1.5%39E-08
1.7000E+00 7.7300E+03 7.7300E+03 . 1799211 5.1502E4P9
1.B000E+0C 7.T300E+03 7.7300E+03 -7799-211 1.8579E-09
1.3000E+GC 7.730DE+03 7.730QE+03 ,7799-211 6.3677E-10
MAXIMIM CONCENTRATION(S) mg/m*+*] ’

o A A

1.BDE+00

TIME{S) OF MAXIMUM CONCENTRATICNS (years)
1.00E-01

EXECUTION TIME (seconds) 20

Ahb bbb bbb kbbb S

* RUN NUMBER 13 *
LA AL AR RS SRR ST )
TITLE: Acetonitrile
QI €.59CE+03
>>> VALUES CALCULATED IN SQURCE SUBROUTINE

L e Y e P e RN 2]



LEACH RATE CONSTANT (1/y) 9,4877E-01

UNSATURATED PORE VELOCITY (m/y) 2.7299E402
DECAY CONSTANT(S) (1/y) 0.0000E+00D
RETARDATION FACTOR(S) (SATURATED} 1.0000E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS B.6793E+02
RETARDATION FACTOR (UNSATURATED) 1.0000E+00
SOLUBILITY LIMITED MASS (mg) 2.7537E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 9.1582E-02

FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+0C
PORD SEDIMENT INVENTORY AT END OF OPERATIONS: &.70-21d mg
>>> RESULTS OF CALCULATIONS

A R L T TS SR I T ]

>>> CONCENTRATION VS TIME MODE

TIME CUMULATIVE CUMULATIVE  AQUIFER GW COK P

SQURCE FLUX AQUIFER FLUX FLUX l!l.lll.l.'rel;;E #1
(years) (mg) {mg) (mg/year) (mg/m**3)

0.0000E+00 0.0000E+00 ©.0O00E+00 ©.0000E+00 0.0D00E+00
1.0000E-01 6.5900E+03 6.5056E+03 3.8386E+03 1.SI57EACO
2.0000E-D1 6.59008+03 6.5900B+03 7.7741E-35 1.4730B-01
3.00005-01 6.5900B+03 6.5900E+403 1.5T44E-72 3.74418-02
4.0000E-01 6.5900E+03 6.5900E+03 3.1886-110 1.05558-02
5.0000E-01 6.5300E+03 6.5900E+03 6.4578-148 3.1204§-03
6.00C0E-01 6.5900E+03 6.5900E+03 1.3079-185 9.53778-o4
7.000CE-01 6.5300E+03 6.58008+03 .0750-211 2.9756E-04
9.0000E-01 6.5900E+03 6.55008+03 4.0750-211 9.4404E-05
9.0000E~01 6.5500E+03 6.5900E+01 4.0750-211 3.03218-08
1.0000B+0C 6.5900E+03  6,5900E+03 4.0750-211 9.85785-06
1.1000E+00 6.5900E+D3  6.590CE+03 1.0750-21% 3,2337E-06
1.2000E+00 6.5900E+03 6.5900E+03 4.0750-211 1.06958-06
1.3000E400 6.59005+03 6.5900E403 2.0750-211 3,56478y07
1.4D00E400  6.59008+03 6.5900E+03 4.0750-211 1,19498-07
1.50008400 6.5900E+03 6.5900E+03 4.0750-211 4.0273E-08
1.600CE+00 6.5900E+03 6.59005+03 4.0750-211 1.36398:-08
1.7000E4C0 6.5900E+03 6.5900E+03 4.0750-211 4.6379E-09
1.8000E+00 6.5900E+03 6.5900E+03 4.0750-211 1.5§398-09
1.9000E+00 6.5900E+03 6.5900E+03 4.0750-211 &.4286E-10
MAXIMUM CONCEWTRATION(S) ma/m**3

1.548+00

TIME{S) OF MAXIMUM CONCENTRATIONS (years)
1,00E-01

EXECUTION TIME (seconds) 20

LA T T S 3

* RUN NUMBER 14 *

LR Y

TITLE: bis(2-Ethylhexyl)pha

KFLAG 1,000E+00
QI 3, 140E+04
ZKD5 1.8G0E+01
ZKDU 1.B00E+01
ZKDA 1.300E+01

>>> VALUES CALCULATED IN SOURCE SUBRCUTINE

A R Y Y Y R LY R L N L LT T pururenn

LEACH RATE COMSTANT (1/y) 1.1799E-02 i
UNSATURATED PORE VELOCITY (m/y) 2.7298E+02 '
DECAY CONSTANT(S) (1/y) 0.0000E+DD

RETARDATION FACTOR(S) {SATURATED} 3.6200E+02 ;
LEACH RATE CONSTANT FROM POND SEDIMENTS 1,5377E+01
RETARDATION FACTOR (UNSATURATED) 5.7250B+01 .
SOLUBILITY LIMITED MASS (mg) 1.5582E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 5.2430E+00 :

FRACTION DECAYED DURING UNSAT TRANSPORT 0.000QE+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 2.24-213 alg
>>> RESULTS OF CALCULATIONS !
it‘ii.i‘&iit.t.iitt*ttttl0iiiiio’ti‘tt'ﬁfibiittitiiiii
MAXIMUM NON RADIQLOGICAL CONTAMINANT CALCULATION

MAKIMUM CONCENTRATION  7.0bE-05 mg/L

AVERAGE CONCENTRATION  7.05E-05 mg/L :
PEAK TIME (y): 5.407540E+00 |
LIMITING POND EFFLUENT CONCENTRATION (mg/L):  O,COQE+0C
EXECUTION TIME {seconds) 13

T ey i




sl

*  RUN NUMBER

15 +

1222222 R 2222204

TITLE: Chloroform

KFLAG
QI
ZKDS
ZKDU
ZKDA

0.000E+00
5.1B0E+02
1.3005-01
1.300€E-01
1.300E-01

>>> VALUES CALCULATED IN SOURCE SUBROUTINE
LA R AR R R R R 2 R A e e e s e R e A R R AR R R R R R R )
6,0295E-01
2.72%B8E+02

LEACH RATE CONSTANT (1/y)

UNSATURATED PORE VELOCITY (m/y)
DECAY CONSTANT(S) (1/y)
FACTOR(S) (SATURATED)

RETARDATION

LEACH RATE CONSTANT FROM POND SEDIMENTS

RETARDATION FACTOR (UNSATURATED)
SOLUBILITY LIMITED MASS (mg}
SOLUBILITY LIMITED ACTIVITY (Ci}
TRANSIT TIME IN UNSAT ZCNE (years)

FRACTION DECAYED DURING UNSAT TRANSPORT

0.000DE+0QO
3.4T00E+00

6.1976E+02

1.4063E+00 :
3.8563E+10 i
0.COCQE+00
1.2879E-01

POND SEDIMENT INVENTORY AT END OF OPERATIONS:
>>> RESULTS OF CALCULATIONS

LR R e T e e e R ST A T

>>> CONCENTRATION VS TIME MODE

TIME

(yaars)

CUMULATIVE
SOURCE FLUX
(mg)

CUMULATIVE
AQUIFER FLUX
{mg)

0.0000E+0C
1.0000E-01
2.0000E-01
3.0000E-01
4.0000E-01
5.0000E-01
6.0000E-Q1
7.0000E-01
8.0000E~01
9,G000E-01
1.00G0E+0D
1.10CCE+0D
1.2000E+CC
1.3000E+C0
1.4000E+00
1.5000E+00
1.60008+00
1.7000E+00
1.8000E+00
1.9000E+00

0.CG000E+DD
5.1800E+02
§.1800E+02
5.180GE+02
5.1800E+02
5.1800E+02
5.1B00E+02
5.1800E+02
5,1800E+02
5.1800E+02
5.1800E+02
5.1600E+02
5.1BD0DE+D2
5.1B00E+02
S.1BO0E+02
5.1800E+02
5.18C0E+02
5.1800E+02
5.1800E+02
5.1B00E+02

MAXTMUM CONCENTRATION(S)

1.B6E-02

0.000DE+DD
0.00DQE+00
5.1B00E+02
S.1BG0B+02
5.1800B+C2
5.1800E+02
5.1800E+02
5.1B00E+02
5.1800E+02
5.1800E+02
5.1800E+02
5.1900E+02
5.1800E+02
5.1B00E+02
5.1B00E+02
5.1B00E+02
5.1BODE+DZ
§.1800E+02
S.180C0E+02
5.1800E+G2
mg/m**3

AQUIFER
FLUX
(mg/year)

0.0000E+00
0.0000E+00
2.1B145~14
2.6465E-41
3.2109E-68
3.8956E-95
4.7264-122
5.7343-149
6.9572-176
B.4408-203
2.2B13-212
2.2873-212
2.2873-212
2.2873-212
2.2873-212
2.2873-212
2.2873-212
2.2873-212
2.2873-212
2.2873-212

TIME(S) OF MAXIMUM CONCENTRATIONS {years)

2.C0E-01

EXECUTION TIME {seconda}

Y I AT AT T]

* RUN NUMBER

16

PR T T Y

TITLE: Fluoride

QI

ZKDS
KU
ZKDA

4 .DBDE+D5
0. 000E+00
0.DOQE+00
¢.000E+00

21

>>> VALUES CALCULATED IN SOURCE SUBRGUTINE
LR R R A R L Rl A R AL R R R R R R A R R R R R S TR
9.4877E-01
2.7298E+02

LEACH RATE CONSTANT

(1/y)

UNSATURATED PORE VELOCITY (m/y)
DECAY CONSTANT(S) (1/y)
RETARDATION FACTOR(S) (SATURATED)

LEACH RATE CONSTANT FROM POND SEDIMENTS

RETARDATION FACTOR (UNSATURATED)
SOLUBILITY LIMITED MASS (mg)
SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZORE (years)
FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

0.0GQ0E+00

3.69-215 ng

G CONG ...
mambar #1
(mglm‘£3)
0.0000E+400
0.000DE400
1.55595{02
B.9716E~j03
5.3BB0E-103
3.3755E-03
2.22598-03
1.5033E-03
10229803
7.0255E-04
4.BEO1E-D4
3.3812E-04
2.3614E-BL
1.6566E-04
1.1660E-04
8.2316E-D5
5.8263E-05
4.1335E-05
2.9387E-95
2.0933E-05

0.0C00E+00
1.00008+00

8,6793E+02

1.0000E+00
2.7537B+10
0.0000B+00
9.15B82E-02

POND SEDIMENT INVENTORY AT END OF OPERATIONS:

2.91-212 mj



>>> RESULTS OF CALCULATIONS

AR e e T T T T T L]

>>> CONCENTRATICMN VS TIME MODE

TIME

{years)

CUMULATIVE
SOURCE FLUX
{ng}

CUMULATIVE
AQUIFER FLUX
{mg)

AQUIFER
FLUX
{mg/year)

W cofc ...
membe; #1
(mg/m?'a)

0.0000E+J0
1.0000E-01
2,0000E-01
3,00008-01
4.0000B-Q1
5.0000E-01
6.CC00E-01
7.0000E-01
8.00CCE-03
9.0000E-01
1.00C0E+00
1.1000E+00
1.2000E+0C
1.3000E+0C
1.4000E400
1.5000F+00
1.6000E+00
1,7¢00E+00
1.86008+00
1,90G0E+00

C.0000E+00Q
4, CHODE+DS
1. 0800E+05
4.080CE+05
4.08C0E+05
4.080CE+0S
4.0800E+05
4.0B00E+05
1.0800E+05
4.0B00E+06
4.0BDDE+05
4.0809E+95
4.0800E+05
4.0800E+05
4 .0BODE+05
4.CO0CE+05
4.0800E+D%
4.080CE+05
4.0800E+05
4.0B00E+CE

MAXIMUM CONCENTRATION(S)

9.51E+01

0.0000E+00
1.0773E+0%
4.0BOOE+0%
4.0B0OE+05
4.0BOCE+05
1. DBOOE+DS
4.0800E+05
4.CHCOE+0S
4.C800E+05
4.0800E+05%
4.0BDOE+05
4.0B00E+05
4.0BOOE+05
4.0900E+05
4.0800E+05
4.0800E+05
4.0BDOB+0%
4 .0BOCE+0S
4.0BOCE+0S
§,0B0CB+0S
mg/m*+3

0.0000E+60
2.3766E+05
4.8131E-33
9. 7417E-11
1.9742-108
3.9981-146
B.0972-184
2.5229-20%
2,5229-209
2.5229-209
2.5229-208
2.5229-209
2.5229-209
2.5229-20%
2.5229-209
2.5229-209
2.5229-209
2.5229~209
2.5229-209
2.5229-209

TIME(S} OF MAXTMUM CONCENTRATIONS (yeara}

1.00E-G1

EXECUTION TIME (seconds)

RS R T TS

* RUN NUMBER

17 *

T Y Y Y

TITLE: Methylens Chloride

QI

ZKDS
ZKDU
ZKDA

1.700E+04
2.610E-02
2.610E-02
2.610E-02

20

>>> VALUES CALCULATED IN SOURCE SUBROUTINE
LAAAR AL L A AR R R R A R R T S R ]

8.50808-01

2.7298E+02

LEACH RATE CONSTANT (1/y)

UNSATURATED PORE VELOCITY (m/y)
DECAY CONSTANT(S) (1l/y}

HETARDATION FACTOR(S)
LEACH RATE CONSTANT FROM PONDC SEDIMENTS

(SATURATED}

RETARDATION FACTOR {UNSATURATED)
SOLUBILITY LIMITED MASS (mg)
SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE (years)
FRACTION DECAYED DURING UNSAT TRANSPORT 0.0000E+00

C.0C00L+00
9.50755+01
9.1199§+00
2.31B0E+00
6.53501-01
1.93441-01
5.9050K-02
1.84225-02
5.84475-02
1.87721-03
6,1032E-04
2.0020F-04
6.6241K-05
2.2069E-05
7.3980E-06
2.4934E-06
B.4443E-07
2.87141-07
9.B064E-08
3.3610F-08

0.0000E+DD
1.4959E+00

#.0334E+02 i

1.0816E+400
2.9751E+10
0.00D0E+00
3.9051E-02

POND SEDIMENT INVENTORY AT END OF OPERATIONS: 1.27-213 @g
>>> RESULTS OF CALCULATIONS

R N Y R S R L]

>>> CONCENTRATION VS5 TIME MODE

TIME CUMULATIVE CUMULATIVE MUIFER GW CON"fJ P
SCURCE FLUX MBQUIFER FLUX FLUX mcmh.r:ﬂl
{years) tmg} (mg) (mg/year) (mg/m*:3)
C.0000E+90 C.COOCE+00 O.0000E+00 ©.0000E+00 0.0000E+0Q0
1.G000E-01 1.7800E+04 9.4939E+03 6.6727E+06 5.3345E300
2.0G00E-01 1.7800E+04 1.7BO0OE+04 8,61%8E-29 5.1144E301
3.0000E-01 1.7800E+G4 1.7BOCE+04 1.1135E-63 1.8209E401
4.0000E-01 1.7BODE+04 1.7BCOE+04 1.4384E-98 7.‘0103%02
5.0000E~C1 1.7800E+04 1.7800E+C4 1.8581-133 3.1403E:02
6.0000E-01 1.7800E+04 1.7B00R+04 2.4003-168 1.3702Ei02
7.0000E-01 1.T7B800E+04 1.7B00E+04 3.1007-203 6.0907E:03
68.C0000E-01 1.7800E+04 1.7800E+04 1.0188-210 2,7451E-l03
9.CGOOE-D1 1.7BOOE+04 1.7900E+04 1.0188-210 1.25008+03
1.000CE+00 1.7800E+04 31.7B00E+04 1.0188-210 5.7450E-04
1.1000E+00 1.7800E+CG& 1.TBO0E+04 1.01BB-210 2.6605E404
1.2000E+00 1.7BO0E+04 1.7BOGE+DA 1.0188-210 1.2401E-=04Q
1.3000E+00 1,7900E+04 1.70CCE+04 1.0188-210 5,.B115E405




1,400CE+Q0
1,5600E+00
1.6000E+00
1.7600E+00
1.BOO0OE+00
1.9000E+00

- T300E+04
. T8O0E+04
- TB00E+04
. TBOOE+0L
- TB00E+04
-7B00E+04

e

-

1.7800E+C4
1.7800E+04
1.78C0E+0&
1.780CE+C4
1.79C0E+C4
1.7800E+04

MAXTMIM CCNCENTRATION(S) mg/m*+¥3

$,33E+00

.0188-210
-0188-210
.0188-210
-01B8-210
-01BB-210
-0186-210

e e e

TIME({S5) OF MAXIMUM CONCENTRATIONS (years)

1.0CE-01

EXECUTION TIME (meconds)

dhh kbbb vk bbb ad

* RUN NUMBER

18 +

Fhrh bbb bbbk

TITLE: Nitrate

QI

ZKDS
KLU
ZKDA

1.870E+06
0.000E+09
0.000E+00
0.000E+09

22

>>> VALUES CALCULATED IN SOURCE SUBROUTINE
B L e Y R R R Rt R ARt R LR a I

9.4877E-01
.T29BE+02

LEACH RATE CONSTANT (l/y)

UNSATURATED PORE VELOCITY (m/fy)
DECAY CONSTANT({S) (1l/¥)

RETARDATION FACTOR(S)

(SATURATED)

RETARDATION FACTOR (UNSATURATED)
SOLUBILITY LIMITED MASS (mg)
SOLUBILITY LIMITED ACTIVITY (Ci)
TRANSIT TIME IN UNSAT ZONE (years)
FRACTION DECAYED DURING UNSAT TRANSPORT ©.000DOE+00

2
[+]
1
LEACH RATE CONSTANT FRCM POND SEDIMENTS B8.67%3E+02
1
2
¢

2.7383E-05
1.2960E-D5
6.1557E-06
2.9361E-06
1.40508-06
6.743BE-07

. ODDOE+DO
. ODDOE+00Q

. DORDE+DOD
.153TE+10
. QOROE+OD
%.15BZR-02

POND SEDIMENT INVENTORY AT END OF OPERATIONS:
>>> RESULTS QF CALCULATIONS

R T

>>> CONCENTRATION VS TIME MODE

TIME

{years)

0.0000E+00
1.0000E-01
2.0000E-01
3.0000E-01
4.0000E-01
5.0000E-01
6.00008-01
7.0000E-03
8.C0C0E-01
9.000CE-D1
1.00008+G0
1.10008+00
1.200Q0E+00
1.3000E+00
1.4000E+00
1.5000E+00
1.6000E+00
1,7000E+00
1.8000E+00
1.9000E+0C

CUMULATIVE
SOURCE FLUX
(mg)

CUMULAYIVE
AQUIFER FLUK
{mg)

AQUIFER
FLUX
{mg/yaar)

1.33-211 mj

G COHC}...
membar #1
{mg/m**3)

0.06CCE+0C
1.870CE+06
1.8700E+06
1.8700E+06
1.B8700E+06
1.B8700E+06
1.8700E+4086
1.8700E+06
1.87008+06
1.97008406
1.8700E+06
1.B8700E+06
1.8700E+06
1.8700E+06
1.8700E+06
1.8700E+06
1.8700E+06
1.8700E+06
1.8700E+06
1.8700E+06

MAXIMUM CONCENTRATION{S)

4.36E+02

Q,CCOCE+DD
1.8687E+GE
1.870CE+06
1.8700E+C6
1.8700E+06
1.8700E+06
1.870DE+06
1.8700E+06
1.8700E+406
1.8700E+06
1.8700E+06
1.8700E+06
1.8700E+06
1.8700E+06
1.BT00E+0D6
1.BTO0DE+06
1.B700E+06
1.B700E+06
1.B700E+D6
1.BT00E+06
mg/m*+3

d.0003E+00
1.0893E+06
2.2060E-32
4.4677E-70
9.04B2-108
1.8325~145
3.7112-183
1.1563-208
1,1563-208
1.1563-208
1.1563-208
1.1563-208
1.1563~-208
1.1563-208
1.1563-208
1.1563-208
1.1563-208
1.1563~208
1.1563-208
1.1563-208

TIME(S) OF MAXTMUM CONCENTRATIONS {years)

1.00E-01

EXECUTION TIME (seconds)

L R T T T T R R T

* RUN NUMBER

19 +

P T XTI ]

TITLE: Sulfate

QT

1.18CE+07?

20

>>>» VALUES CALCULATED IN SOURCE SUBROUTINE
DL R e R L L
9.4877E-01
2.7298E+02

LEACH RATE CONSTANT (1/y)

UNSATURATED PORE VELOCITY (m/¥)
DECAY CORSTANT(S) (1/y)
FACTOR(S) (SATURATED)

RETARDATION

0.0000E+30
4.3576E+)2
4.18008+51
1.0624E421
2.9952E+10
8.86508- 11
2.T064E-31
B.4435E-22
2.67885-12
8.6C4CE-13
2.7973E-13
9.176D5-74
3.0360B-M
1.0115E-54
3.3907E-1%
1.1428E-15
3.8703E-96
1.3161E-96
4.4946E-47
1.5405E-07

0.0000E+00
1.0000E+00



LERCH RATE CONSTANT FROM POND SEDIMENTS B.6T93E+0z

RETARDATION FACTOR (UNSATURATED) 1.0000E+00

SOLUBILITY LIMITED MASS (mg) 2.753TE+10 !
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 9.1582E-02 :

FRACTION DECAYED DURING UNSAT TRANSPORT ©.G000E+0D
POND SEDIMENT INVENTORY AT END OF OPERATIONS: B.4B-211.mg
>>>» RESULTS OF CALCULATIONS :

e i e R R R I ITT T Yo

»>>> CONCENTRATION VS TIME MODE

TIME CUMULATIVE CUMULATIVE  AQUIFER oW OOiZJC e

SCURCE FLUX AQUIFER FLUX  FLUX menbej #1
(years} {mg) (mq) {mg/year)

0.0000E+00 ©.00D0E+0D 0.0000E+00 0.0000E+00 O.DDDDifDD
1.0000E~D1 1.1900E+07 1.1B92E+0? 6.9316E+06 2.?730£+03
2.0000E-01 1,.19Q0E+07 1.1900E+07 1.403BE-31 2.66008+02
3.0000E-01 1.1B00E+07 1.18C0E+07 2.8431E-69 6.7610%+01
4.0000E-01 1.1900E+07 1,19C0E+07 5.7579-107 1.9060%+01
5.0000E-01 1.1900E+07 1.1900B407 1.1661-144 5.64198+00
6.0000E~C1 1.19Q0E+07 1.1900E+07 2.3617-182 1.72235+00
7.00008-01 1.1500E+07 1.1900E+07 7.3585-208 5,37325-C1
B.OOQOE-01 1.1900E+07 1.1900E+07 7,3585-208 1.7047E~01
9.0000E-01 1.1900E+07 1.1900E+07 7,3585-208 5.(753&—02
1.G000E+00 1.190CGE+07 1.1%00E+07 7.3585-208 I.TBOIQFDZ
1.1000E+00 1.1900E+07 1.1%C0E+07 7.3585-208 5.5392@—03
1.20008+400 1.1900E+07 1.130CE+C7 7.3585-208 1.9320E-03
1.3000E+00 1.1900E+07 1.1900E+07 7,3585-208 6.4369E-04
1.4000E+00 1.1900E+07 1.1900B+07 7.3585-208 2.1577§~04
1.500pE+00 1.1900E+07 1.1900E+07 7T.3585~Z08 7.2723§—05
1.6000B+6C 1.1900E+07 1.190DE+D7 7.3585-208 2.4629%—05
L.7000E+00 1.1900E+07 1.1900E+07 7,3585-208 £.37S0E-06
1.80Q00E400 1.1300E+07 1.1900E+07 7.3585-208 2.8602E-06
1.9000E400 1.19G0E+07 1.1900E+07 7.3585-20B 9.80298-07
MAXTMUM CONCENTRATION(S) mg/m*+3

2. 7T7E+03

TIME(S) OF MAXIMUM CONCENTRATIONS (ysara)
1.00E~01

EXECUTION TIME {seconds) 20

L R T YTy

* RUN NUMBER 20 *

R T T S

TITLE: Chromjium

KFLAG 1.000E+00C
ZKDs 1.200E+00
IKDU 1.200E490
ZKDA 1.200E+00
QI 6.110E+07

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R e R L S T Tl L L L E T T T T avrapn

LEACH RATE CONSTANT (1l/y) 1.5074E-01
UNSATURATED PORE VELOCITY (m/y) 2.72988+02
DECAY CONSTANT{S) (1/y) 0.0000E+00
RETARDATION FACTOR(S) (SATURATED) 2_3800E+01
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.84B2E+0D2
RETARDATION FACTOR (UNSATURATED) 41.7500E+00
SOLUBILITY LIMITED MASS (mg} 1.2932E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+C0
TRANSIT TIME IN UNSAT ZOME (years) 4.3501E-01

FAACTION DECAYED DURING UNSAT TRANSPORT 0.00D0D0E+00

POND SEDIMENT INVENTORY AT END OF OPERATIONS: - 4.35-210 xg
>>> RESULTS OF CALCULATIONS
0"1**0*0“lbQ.iitO#‘#’l6liiiiiiﬁiitiiiiiﬁ*&ﬁ“‘i..iiii
MAXIMUM NON RADIOLOGICAL CONTAMTNANT CALCULATION

MAXIMUM CONCENTRATION 1.9BE+00 mg/L

AVERAGR CONCENTRATION 1.98E+(0 mg/L

PERK TIHME (y): 1.475878E-01 i
LTMITING POND EFFLUENT CONCENTARTION (mg/L}: 0.000E+0Q
EXECUTION TIME ({seconds) 17 .

Fhhb e bbb r bk i h

* RUN NUMBER 21 ¢

LRA RS R R R ST RS T
TITLE: Copper
2KDs Z2.000E+01



ZKDU 2.06C0E+C1
ZKDA 2.000E+01
oI 2.78CE+D7
»>> VALUES CALCULATED IN SOURCE SUBROUTINE

LR LR R R ]

LEACH RATE CONSTANT (i/y) 1.0632E-02
UNSATURATED PORE VELOCITY {m/y) 2.729BE+02
DECAY CONSTANT(S) (1/y) 0.0000E+00
RETARDATION FACTOR(S] {SATURATED) 3.B10DE+02
LEACH RATE CONSTANT FROM POND SEDIMENTS 1.3B64E+01
RETARDATION FACTOR (UNSATURATED) 6.3500E+01
SCOLUBILITY LIMITED MASS {mg) 1.7239E+12
SOLUBILITY LIMITED ACTIVITY (Ci) 0.DDDDE+J0D
TRANSIT TIME IK UNSAT ZONE {years) 5.B154E+00

FRACTION DECAYED DURING UNSAT TRANSPORT 0.00D0E+00

POND SEDIMBNT INVENTORY AT END OF OPERATIONS: 1.97-210 my
»>> RESULTS OF CALCULATIONS

LA R R N R N R R R R e Y]
MAXINMUM NON RADICLOGICAL CONTAMINANT CALCULATION

MAXIMUM CONCENTHATION  5.B2E-02 mg/L

AVERAGE CONCENTRATION  5.BZE-02 mg/L

PEAK TIME {y): 5.9593B61E+400
LIMITING POND EFFLUENT CONCENTRATION (mg/L):  0.000E+00
EKECUTION TIME (seconds) 13

L e T TR TRy

* RUN NUMBER 22 *

Y Y TR TR R Y

TITLE: Cyanide

KFLAG 0.000E+00
ZKDS 1.730E-03
ZKDU 1.730E-03
ZKDA 1.730E-03
QI 2.420E+05

»>>> VALUES CALCULATED IN SOURCE SUBROUTINE

N S R R R R R e e N X S 2 R R R AR AR AL R L L]

LEACH RATE CONSTANT (1/y) $.415BE~01
UNSATURATED PCRE VELOCITY (m/y) 2.7298E+02
DECAY CONSTANT(S} (1/y) 0.000RE+QO
RETARDATION FACTOR(S) (SATURATED) 1.0329E+00
LEACH RATE CONSTANT FROM POND SEDIMENTS B.6333E+0Z
RETARDATION FACTOR (UNSATURATED) 1.0054E+00
SOLUBILITY LIMITED MASS (mg) 2.76B4E+1D
SOLUBILITY LIMITED ACTIVITY (Ci) 0.CCDOE+00
TRANSIT TIME IN UNSAT ZONE (years) 9,2077E-02

FRACTION DECAYED DURING UNSAT THANSPORT 0.CCCOCE+0OC

POND SEDIMENT INVENTORY AT END CF OPERATIONS: 1.72-212 mj
>»> RESULTS OF CALCULATIONS ’

thhhh e r bbb bbb bbbt bbbk b kbbb bk kb kbbb kb kbbb bbbk b d

>>> CONCENTRATION VS TIME MODE

TIME CUMULATIVE CUMULATIVE  AQUIFER GW CONC ...
SOURCE FLUX AQUIFER FLUX FLUX membar #1
(years) (mg) (mg) (mg/year) (mg/m** 3}

0.0000E+00 0.0000E+00 0.000CE+00 0.0000E400 {.0000E+70
1.00C0E-01 2.4200E+05 2.4174E+05 2,2349E+05 5.78683+§1
2.000C0E-01 2.4200E+D5 2.4200B+0%5 7,1699E-33 5.56058+PO
3.CG00E-01 2.4200E+05 2.42008+05 2.3003E-70 1.4603E+)0
4.0060E-0F 2.4200E+05 2.4200E+05 7.3798-108 4.2619E-)1
5.0000E-01 2_4200E+05 2.4200E+05 2.3676-145 1.3057E-)1
6.00C0E-0F 2.420Q0E+05 2.4200BE+05 7.5958-133 I.IZJl!—Qz
T.0000E-0% 2.4200B+05 2.4200E+05 1.4885-20% I-EJOGS*bZ
B.DOOCE-01 2.4200E+05 2.4200E+05 1.4885-209 4.3649E-23
9.0000E-01 2.4200E+05 2.4200E+05 1i.4885-209 1.4491E-33
1.0000E+00 2.4200E+05 2.4200B+05 1.4985-209 4.9694E-M
1.1000E+00 2.4200B+05 2.42008+05 1.48B85-20% 1.65055—?!
1.2000E400 2.4200E405 2.4200B+03% 1.46B5-209 5.6425E-05
1.3000E+00 2,42008+05 2.4200F+0% 1 .4885-209 1.9422E-DS
1.4000E+0C0 2.4200E+05 2.4200B+05 1.48B5-209% 6.72515—?6
1.5000B+00 2,42008+05 2.4200F+05 1.4RB5-209 Z2.3414E-)6
1.6000E+0C 2.4Z00E+05 2.4200E+05 1.4BB5-209 B.1902E-37
1.'7000E+0C Z.4200E+05 2.4200E+0% 1,4BB5-209 2.3753E—37
1.8000E+00 2,42008+05 2,.4200E+05 1.4BB5-209 1.0145E-37
1.9000E+00 2,4200E+05 2.4200E+0% 1.4BB5-209 1.590BE-)8
MAXIMUM CONCENTRATION(S} mg/m**3



5,75E+01

TIME(S) OF MAXIMUM CONCENTRATIONS (years)
1.00R-01

EXECUTION TIME (seconds) 20

AR Y TR T T Y

* RUN NUMBER 23 +

LR T T T ey

TITLE: Zinc

KFLAG 1.000E+00
ZKDs 1.600E+01
2Xpu 1.60CE+01
ZKDA 1.600E+01
QI B.330E+07

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

e A T T R S S g g P

LEACH HATE COHSTANT (1l/y) 1.3253E-02
UNSATURATED PORE VELOCITY (m/y) 2.7298E+402
DECAY CORSTANT{S} (1/y) G.CO00E+0D
RETARDATION FACTOR(S) (SATURATID) 3.0500E+02
LEACHE RATE CONSTANT FROM POND SEDIMENTS 1.7261E401
RETARDATION FACTOR {(UNSATURATED) 5.1000E+01
SOLUBILITY LIMITID MASS {mg} 1.3B46E+12
SOLUBILITY LIMITED ACTIVITY {Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 4.6707E+00

FRACTION DECAYED DURING UNSAT TRANSPORT D0.00QQE+00

POND SEDIMENT INVENTCRY AT END OF OPERATIONS: 5.93-210 &g
>>> RESULTS OF CALCULATIONS :
LA AR AR R L L R o
MAXTMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MAXIMUM CONCENTRATION  2.18E-01 mg/L '
AVERAGE CONCENTRATION  2,19E-01 mg/L

PEAK TIME (y): 4.814236E+00 )
LIMITING POND EFFLUENT CONCENTRATION (mg/L): 0. DOOE+G0:
EXECUTION TIME (seconds) 14

R e Y YT ]

* RUN NUMBER 24 *

Site: ANL-53; Maximum Concentration

AR R R

M GWRUNZ. BAS *
* This program is a shell for *
* GWSCREEN to make multiple runs *
. For GWSCREEN Version 2.4 ONLY *
* A, §. Rood 01-11-95 *

LR RN R L R R R R R R R prar ey
LRSI R R RS T Y
* RUM NUMBER 1 +
AR R R R R Y T2 EY
TIME OF RUN 14:21:41.0
DATE OF RUN 07/16/97
INPUT FILE NAME: GWSCREEN.PAR
OUTPUT FILE NAME: GWSCREEN.OUT

T
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R X e AR R s s R R R R s R R R 2R R 2222 S

. .
* Thiz output was produced by the model: *
. .
+ GWSCREEN *
* Version Control Copy, Version 2.4a *
> A semi-analytical model for the assassment M
* of the groundwater pathway from the leaching *
- of surficial and buried contamination and -
* release of contaminants from percolation ponds *
- 02-28-95 *
- Arthur S. Rood -
¥ Idahc National Engineering Laboratory *
* EGLG Idaho Inc. ¥
¥ Subsurface and Environmental Medeling Unit
hd PC Box 1625 *
* Idaho Falls, Idaho 83415 *

I R e I R R R R R A R AR R R R L RIS ITE T

>»>> TITLE OF PROJECT:
Chromium ANL-53

GAUSSIAN QUADRATURE SOLUTION

MODEL OPTIONS :
IMODE: 4 ;

KFLAG: 1 (0)CONC VS TIME; (1}PEAK CONC AND LIMITING SOIL ] NG

IMGDEL:1 (1) SURF OR BURIED SOURCE; (2)POND SOURCE: (3) Tﬁuu’rm SOURCE
ITYPE:2 (0) VERT AVG: (1) NON-VERT AVG: {2} AVG FROM 0 TO{ ZD

»>> INPUT DATA :

LR R R

NUMBER OF RADIGACTIVE PROGENY 0
LENGTH OF SOURCE PARALLEL TO GW FLOW (m) 3.408400 |
WIDTH OF SOURCE PERPENDICULAR TC GW FLOW {(m)  4.00E+00 |
THICKNESS OF SOURCE (m) 4.00E~D1
PERCCLATION RATE (darcy vel m/y} 1.00E-01
VOLUMETRIC WATER CONTENT IN SOURCE 3.41E-01
VOLUMETRIC WATER COMTENT IN UNSATURATED ZONE 3.33E-01 i
BULK DENSITY AT SOURCE (g/cm**3) 1.50E+60 ¢
SORPTION COEFFICIENT AT SOURCE (ml/g) 1.20E+00
BULK DENSITY IN UNSAT ZONE (g/cm**3) 1.5CE+00
UNSATURATED ZONE THICKNESS (m) 2.00E+01
SORPTION COEFFICIENT IN UNSAT ZONE {ml/g) 1.208400
OPTIONAL LCSS RATE CONSTANT FOR SOURCE (y**-1) D.0DDE+0Q0D
INITIAL MASS OR ACTIVITY (mg or €i) 2.196+06 |
MOLECULAR WEIGHT (g/mole) 1.37E+02
SOLUBILITY LIMIT (mg/L) 1,00E+06
HALF-LIFE{S} OF CONTAMINANT AND PROGENY (y) 1.00E438 |
BULK DENSITY OF AQUIFER (g/cm**3) 1.90E+00
POROSITY OF AQUIFER 1.00E~01
SORPTION COEFFICIENT(S) IN AQUIFER (ml/g) 1.20E+00
DISPERSIVITY X DIRECTION (m) 9.00E+00
DISPERSIVITY Y DIRECTION (m) 4.00E+00Q
DISPERSIVITY 2 DIRECTION (m) 4.00E-01
PORE VELOCITY ({m/y} 3.60E+02 °
RAQUIFER THICKNESS (m) 7.60E+01
DISTANCE TO RECEPTOR ALONG X AXIS {n) 2. 00E+00
DISTANCE TO RECEPTOR ALONG Y AXIS {m) 0.00DE+0Q
WELL SCREEN THICKNESS (m) 1.50E+01
LIMITING CONTAMINANT GW CONCENTRATION (mg/L) 1,0CE-C1 !
UNITS OF CONTAMINANT mng
INPUT DATh FILE CREATED BY: DATE / -

INPUT DATA CHECKED BY: DATE / 4

LIMITING 5CIL CONCENTRATION CALCULATION
>>> VALUES CALCULATED IN SOURCE SUBROUTINE

I T LR R R R s R R e T T T ]

LEACH RATE CONSTANT (1/y) 1.1677E~01
UNSATURATED PORE VELOCITY (m/y) 3.00398-01
DECAY CONSTANT(3) (1/y) 0.0000E+00
RETARDATION FACTCR(S) (SATURATED) 2.3B00E+01
RETARDATION FACTOR (UNSATURATED) 6.4054E+00
SOLUBILITY LIMITED MASS (mg) 1.1647E+10
SOLUBILITY LIMITED ACTIVITY (Ci) 0.0000E+00
TRANSIT TIME IN UNSAT ZONE (years) 4.2660E+02

FRACTION DECAYED DURING UNSAT TRANSPCRT 0.0000E+00



*

-

+

*

*

>>> EXPOSURE DATA FOR LIMITING SOIL CONCENTRATION

R R L R R R LR R R L T Ty yrarery

ENTEGRATION TIME (years} 1

BODY WEIGHT (kg) 7.0008+01
AVERAGING TIME (days) 1.995E+04
WATER INTAKE RATE (L/d) 2. 000E+00
EKPOSURE FREQUENCY (days/year) 1,500E+02
EXKPOSURE DURATION (yeara) 3.000E+01
RADIOLOGICAL RCSE LIMIT (rem/y) 1-0P0E-04
CARCINOGENIC RISK CRITERIA 1.000E-D6
HAZARD QUOTIENT 1.000E+00

>»> RESULTS OF CALCULATIONS

LA A AR AR R L A KR e R L R S A G
MAXIMUM NON RADIOLOGICAL CONTAMINANT CALCULATION
MARIMUM CONCENTRATION 2.27E-02 mg/L

AVERAGE CONCENTRATION 2,27E-02 mg/L

PEAK TIME (y): 4.280272E402
LIMITING SCIL CONCENTRATION (mg/m*+3): 1, 7T4E+06
LINITING BOIL CONCENTRATION (mg/kg): 1.182E+03
LIMITING INVENTORY IN SOIL (mg): 9.649E+06
BXBCUTION TIME (secondsa) 1]

LR T T2 2 L)

RUN NUMBER 2 +

dhka bt bbb bbb d bbb

TITLE: Lead

QI 5.150E+06
ZKDS 1.0GCE+02
ZKOU 1.000E+C2
ZKDA 1.000E+02

>>> VALUES CALCULATED IN SOURCE SUBROUTINE

R R L AR R R Iy

LEBACH RATE CONSTANT (1/y} 1.6629E-03
UNSATURATED PORE VELOCITY (m/y) 3.0030E-01
DECAY CONSTANT(S) {1/y) 0. 00D0E+00
RETARDATION FACTOR({S) (SATURATED) 1.9C10E+C3
RETARDATICN FACTOR {UNSATURATED) 4.95145E+02
SOLUBILITY LIMITED MASS (mg) 8.1786E+11
SOLUBILITY LIMITED ACTIVITY (Ci) 9.0000E+09
TRANSIT TIME 1IN UNSAT ZONE (years) 3, 0067E+04

FRACTION DECAYED DURING UNSAT TRANSPOAT 0.Q000E+00

>>> EXPOSURE DATA FCOR LIMITING SOIL CONCENTRATION

R R R R e R R R R R R T

>>> RESULTS OF CALCULATIONS

LAARAS LA RRS A L L R L R R R R R R R R R R S A gy
MAXIMUM NON RADIQLOGICAL CONTAMINANT CALCULATION
MMXIMUM CONCENTRATION T.476-04 nmy/L

AVERAGE CONCENTRATION 7.47E-04 mg/L

PEAK TIME (y): J.017T406E+04
LIMITING SOIL CONCENTRATION {mg/m*+3): 1.268E+08
LIMITING SOIL CONCENTRATION (mg/kg): B.452E+04
LIMITING INVENTORY IN SCIL (mg): &,B%7E+0B
EXECUTION TIME (seconds) 0

R T R TN

RUN NUMBER 3 +

L T T T T )



